Two Essays in Finance and Economics:  “Investment Opportunities in Commodity and Stock Markets for G7 Countries”  And  “Global and Local Factors Affecting Sovereign Yield Spreads” by Izadi, Selma
University of New Orleans 
ScholarWorks@UNO 
University of New Orleans Theses and 
Dissertations Dissertations and Theses 
Fall 12-18-2015 
Two Essays in Finance and Economics: “Investment Opportunities 
in Commodity and Stock Markets for G7 Countries” And “Global 
and Local Factors Affecting Sovereign Yield Spreads” 
Selma Izadi 
University of New Orleans, sizadi@uno.edu 
Follow this and additional works at: https://scholarworks.uno.edu/td 
 Part of the Econometrics Commons, Finance Commons, Finance and Financial Management 
Commons, and the Portfolio and Security Analysis Commons 
Recommended Citation 
Izadi, Selma, "Two Essays in Finance and Economics: “Investment Opportunities in Commodity and Stock 
Markets for G7 Countries” And “Global and Local Factors Affecting Sovereign Yield Spreads”" (2015). 
University of New Orleans Theses and Dissertations. 2087. 
https://scholarworks.uno.edu/td/2087 
This Dissertation is protected by copyright and/or related rights. It has been brought to you by ScholarWorks@UNO 
with permission from the rights-holder(s). You are free to use this Dissertation in any way that is permitted by the 
copyright and related rights legislation that applies to your use. For other uses you need to obtain permission from 
the rights-holder(s) directly, unless additional rights are indicated by a Creative Commons license in the record and/
or on the work itself. 
 
This Dissertation has been accepted for inclusion in University of New Orleans Theses and Dissertations by an 
authorized administrator of ScholarWorks@UNO. For more information, please contact scholarworks@uno.edu. 
Two Essays in Finance and Economics: 
 “Investment Opportunities in Commodity and Stock Markets for G7 Countries”  
And  
“Global and Local Factors Affecting Sovereign Yield Spreads” 
 
 
 
 
A Dissertation 
 
 
 
 
 
 
Submitted to the Graduate Faculty of the 
University of New Orleans 
In partial fulfillment of the 
Requirements for the degree of 
 
 
 
 
 
 
Doctor of Philosophy 
in 
Financial Economics 
 
 
 
 
 
By 
 
Selma Izadi 
 
B.S.S., Applied Mathematics, University of Sabzevar, 2003 
M.B.A., Finance, Alzahra University, 2008 
M.S., Financial Economics, University of New Orleans, 2012 
 
December, 2015 
ii 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright 2015, Selma Izadi 
 
iii 
 
 
This dissertation is dedicated to my beautiful daughter Erin Arisa McMurray 
who was within me and cooperated with all the hard work that I did during this 
research. 
 
iv 
 
Acknowledgement 
 
I am most sincerely grateful to my committee chair, Dr. Mohammad Kabir 
Hassan, for his encouragement and supervision throughout my dissertation 
research at the University of New Orleans. I would also like to thank the other 
members of my committee, Dr. Tarun Mukherjee, Dr. Atsuyuki Naka, Dr. 
James R. Davis and Dr. Duygu Zirek, for their valuable insights and advice. I 
am likewise indebted to Dr. Walter J. Lane, the Department Chair of Economics 
and Finance who successfully managed to secure financial support for graduate 
students in the doctoral program when facing budgetary shortfalls. 
I would like to thank my loving husband, Michael, who has been a constant 
source of support and encouragement in my Ph.D studies as well as in my life. 
I am also appreciative to Joseph McMurray for his kind assistance in editing 
this dissertation.  
Finally, I am grateful to all of the people who were with me along this journey; 
they helped me grow more within these last four years than in all my life before.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
v 
 
Table of Contents 
 
List of Tables ........................................................................................................................................ vii 
List of Figures ...................................................................................................................................... viii 
Abstract .................................................................................................................................................. ix 
Chapter 1 ................................................................................................................................................. 1 
1.1. Introduction ................................................................................................................................. 1 
1.2. Data and Methodology ................................................................................................................ 5 
1.2.1. Data Description ........................................................................................................................... 5 
1.2.2. Dynamic conditional correlations model (DCC-GARCH (1.1)) ................................................... 5 
1.2.3. Hedge Ratio .................................................................................................................................. 6 
1.2.4. Optimal portfolio weights ............................................................................................................. 7 
1.2.5. Hedging Effectiveness ................................................................................................................... 8 
1.2.6. Descriptive Statistics ..................................................................................................................... 9 
1.2.7. Unit root test and ARCH-LM test ............................................................................................... 10 
1.3. Empirical results ....................................................................................................................... 12 
1.3.1. Time varying conditional correlation (DCC-GARCH (1.1)) ...................................................... 13 
1.3.2. Does the market volatility determine the Dynamic Conditional Correlation between Commodity 
and Equity? ........................................................................................................................................... 22 
1.3.3. Hedge Ratio ................................................................................................................................ 24 
1.3.4. Optimal portfolio weights ........................................................................................................... 26 
1.3.5. Hedging effectiveness .................................................................................................................. 28 
1.4. Conclusion ................................................................................................................................ 29 
Chapter 2 ............................................................................................................................................... 40 
2.1. Introduction .................................................................................................................................... 40 
2.2. Literature Review ........................................................................................................................... 41 
2.3. Data Description and Methodology ............................................................................................... 46 
2.3.1. Hypotheses .................................................................................................................................. 46 
2.3.2. Variables ..................................................................................................................................... 47 
2.3.3. Summary Statistics ...................................................................................................................... 54 
2.3.4. Methodology ............................................................................................................................... 57 
2.4. Empirical Results ........................................................................................................................... 58 
2.4.1. The determinants of Sovereign bond spreads ............................................................................. 58 
2.4.2. Does it lead to the different results if using the local spreads instead of the US spreads? ........ 63 
vi 
 
2.4.3. Regional effect and dummy variables ......................................................................................... 64 
2.4.4. Does Europe behave differently rather than other regions? ...................................................... 65 
2.4.5. Eurozone ..................................................................................................................................... 66 
2.4.6. North America ............................................................................................................................. 69 
2.4.7. Other Europe .............................................................................................................................. 71 
2.4.8. Pacific Rim .................................................................................................................................. 73 
2.5. Conclusion ..................................................................................................................................... 75 
References ............................................................................................................................................. 80 
Vita ........................................................................................................................................................ 83 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
vii 
 
List of Tables 
Chapter 1 
Table 1.1 ............................................................................................................................................... 10 
Table 1.2 ............................................................................................................................................... 11 
Table 1.3 ............................................................................................................................................... 12 
Table 1.4 ............................................................................................................................................... 14 
Table 1.5 ............................................................................................................................................... 15 
Table 1.6 ............................................................................................................................................... 17 
Table 1.7 ............................................................................................................................................... 18 
Table 1.8 ............................................................................................................................................... 19 
Table 1.9 ............................................................................................................................................... 19 
Table 1.10 ............................................................................................................................................. 21 
Table 1.11 ............................................................................................................................................. 24 
Table 1.12 ............................................................................................................................................. 25 
Table 1.13 ............................................................................................................................................. 27 
Table 1.14 ............................................................................................................................................. 28 
Chapter 2 
Table 2.1 ............................................................................................................................................... 53 
Table 2.2 ................................................................................................................................................ 55 
Table 2.3 ................................................................................................................................................ 57 
Table 2.4 ................................................................................................................................................ 62 
Table 2.5 ................................................................................................................................................ 68 
Table 2.6 ................................................................................................................................................ 70 
Table 2.7 ................................................................................................................................................ 72 
Table 2.8 ................................................................................................................................................ 74 
Table 2A.1 ............................................................................................................................................. 78 
Table 2A.2 ............................................................................................................................................. 79 
 
 
 
 
 
 
viii 
 
 
List of Figures 
Figure 1.1 .............................................................................................................................................. 34 
Figure 1.2 .............................................................................................................................................. 35 
Figure 1.3 .............................................................................................................................................. 36 
Figure 1.4 .............................................................................................................................................. 37 
Figure 1.5 .............................................................................................................................................. 37 
Figure 1.6 .............................................................................................................................................. 38 
Figure 1.7 .............................................................................................................................................. 39 
 
ix 
 
Abstract 
 
In chapter 1, I investigate the return links and dynamic conditional correlations 
between the equity and commodity returns for G7 countries from 2000:01 to 
2014:10. The commodity futures include BCOM Index which contains the 
futures and spot price of 22 commodities, Brent and Crude oil futures, gold and 
silver futures, wheat, corn and soybean futures and CRB index. The finding 
indicates that during the full sample period GOLD, WHEAT and CORN have 
the smallest dynamic conditional correlations with all the Equity indexes. In 
addition, the correlations between the GOLD/Equity pairs are negative during 
the financial crisis. This fact indicates the benefit of hedging the stock portfolios 
with gold futures while we have stress in the financial markets.  
The results from hedging effectiveness suggest that all the commodity/stock 
portfolios provide better diversification benefits than the stock portfolios.  
Finally, including CRB, BCOM and GOLD futures to the stock portfolios make 
the highest hedging effectiveness ratios.  
Chapter 2 investigates the impact of global and local variables on the Sovereign 
bond spreads for 22 developed countries in North America, Europe and Pacific 
Rim Regions, using monthly data from January 2010 to March 2015.   
There are a few main findings of  this chaper. First, the global factors are 
considerably more important in determinant the sovereign bond spreads for all 
the regions. Second, for the bond spreads of each region over its local 
x 
 
government bonds, the countries’ domestic fundamentals are found to be more 
influential determinants of the spreads, compared to the spread over US 
government bonds as a safe haven. Third, the bond spreads in the Eurozone area 
is less influenced by the global factors compared to the other regions. Fourth, 
the sovereign bond spreads of all regions are positively related to the US 
corporate high yield spreads as a proxy of market sentiment and the log of VIX 
index as measurement for the investor risk aversion. The coefficient of the log 
of VIX index shows the strong impact of the stock market implied volatility on 
determining the yield spreads in the fixed income market. 
 
 
 
 
Keywords: GARCH-DCC, Future Markets, Portfolio Design, Hedging 
Effectiveness, Bond Markets, Sovereign Yield Spreads. 
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Chapter 1: A Time-Varying Conditional Correlation Analysis between 
Commodities and Stocks for the G7 Countries: 
Application of portfolio management and hedging effectiveness 
1.1. Introduction 
 
Over the last few decades, there have been excess volatilities in the financial 
markets especially during different crises. This uncertainty in the markets make 
investors to be more concerned about their decision making process and how to 
look proper hedging instruments to overtake these undesired volatilities in their 
expected returns. 
This essay combines several lines of literature that relate to the dependency of 
the financial markets. Past research has attempted to find the spillover volatility 
between different financial markets. Additionally, more recent literature has 
focused on the portfolio construction and hedging effectiveness. 
The following review of the literature on these topics illustrates the current state 
of empirical research : 
Bekaert and Harvey (1997) study the volatility in emerging stock markets from 
1976 to 1992. The results suggest that only a small amount of volatility in 
emerging markets is affected by world factors. They constructed a volatility 
spillover model by assuming two sources of volatility, local and world factors. 
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Ng (2000) studied the influence of world and regional factors in the Pacific-
Basin region. She found that both world and regional factors influence the 
Pacific-Basin stock markets although the influence of world factors is more 
intense. 
Skintzi and Refenes (2004) examine the volatility spillover from the US bond 
market and the aggregate Euro area bond market to twelve individual European 
bond markets. They find that there are significant volatility spillovers exist from 
the Euro zone bond market and the US bond market to the individual European 
markets. 
Hillier, Draper, and Faff (2006) using the daily data from 1976 to 2004, study 
the diversifying benefits of including the precious metals (gold, silver and 
platinum) to the stock portfolios. They find a low correlation between precious 
metals and stock index indicating that these metals may provide diversification 
in investments. They also find that these hedging abilities increase during the 
crisis periods. 
Antonakakis and Badinger (2012) analyze the spillover between output growth 
and output volatility for the G7 countries using the VAR-based spillover index 
approach. They find that the spillovers increase after the mid-1980 and the US 
has the major effect in transmitting the output and volatilities to the other 
countries. The results also suggest that volatility shocks increase in the long run 
and there is a negative cross-variable effects between volatility shocks and 
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economic growth; meaning that volatility shocks decrease economic growth and 
growth shocks tend to reduce output volatility. 
Vivian and Wohar (2012) using a GARCH model, analyse whether there are 
structural breaks in commodity spot return volatility from 1985 to 2010. The 
empirical findings suggest supply or demand factors in the commodity markets 
could determine the volatility. They also find that many commodity returns 
experience high volatility even after structural breaks. 
Mensi et al. (2013) investigate the correlation and volatility spillover between 
equity and commodity markets. Using a VAR-GARCH model, they examine 
the daily returns of the Brent, WTI, Wheat, Gold, and Beverage spot prices and 
the S&P 500 stock index returns from 2000 to 2011. The findings illustrate 
significant correlation and volatility spillover across commodity and US stock 
market. They also compute the optimal weights and hedge ratios for the 
commodity-stock portfolios. They conclude that including commodity to a 
stock-diversified portfolio, improve its overall risk-adjusted return performance. 
Gao and Liu (2014) study the volatility and dependence structure of seven 
commodity futures and S&P 500 composite Index during 1979 to 2010, using a 
bivariate model of switching autoregressive conditional heteroskedasticity 
(SWARCH). The commodity sectors include animals, energy, grains, industrial 
materials, industrial metals, precious metals and softs. The results show that the 
commodity futures and U.S. stocks do not share common volatility regimes and 
there is risk diversification between commodity futures and stocks. 
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Kumer (2014) studies the return and volatility spillover between gold and 
Indian industrial sectors, employing the vector autoregressive asymmetric 
dynamic conditional heteroskedasticity (ADCC-BVGARCH) model from 1999 
to 2012. The results show a significant return transmission from gold to Indian 
industrial sectors, but not a significant evidence for volatility spillover. He also 
finds that negative values of conditional correlation mainly occur during the 
period of crisis, indicating the benefit of portfolio diversification during these 
periods. The findings from hedging effectiveness suggest that including gold in 
stock portfolios can manage the investment risk. 
We are not able to find any comprehensive paper that investigates the role of 
different commodities for portfolio diversification and hedging effectiveness in 
the context of developed financial nations. 
The goal of this paper is to study the time varying conditional returns, the hedge 
ratios, optimal portfolio weights and hedging effectiveness for all the 
commodity/stock pairs in G7 countries. The stock indices of G7 countries 
including United States (SPX), Canada (SPTSX),  France (CAC), Germany 
(DAX), Italy (FTSMIB), Japan (NKY), the United Kingdom (UKX).  The 
commodities including the index of Bloomberg commodity-contracts on 22 
physical commodities (BCOM), Crude and Brent oil futures, gold and silver 
futures, wheat, corn and soybean futures and CRB Index which is commodity 
research BUREA BLS/US spot all commodities. We employ the dynamic 
conditional correlation GARCH model. The conditional variances and 
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covariance estimates from the DCC-GARCH model are used to estimate the 
optimal hedge ratios and consequently, the optimal portfolio weights and 
hedging effectiveness for the commodity/equity pairs in the context of portfolio 
management. 
The remainder of this paper is as follows: the second section describes the data, 
methodology; the third section reports the empirical results; and the forth 
section presents the summary of the main findings and conclusion. 
1.2. Data and Methodology 
 
1.2.1. Data Description 
 
We use daily data returns from the Bloomberg database for several commodities 
and stock indices of seven financially developed countries1 from January 3, 
2000 to October 24, 2014. 
The commodity indices that are analyzed in this study including BCOM Index 
(Bloomberg commodity- contracts on 22 physical commodities), Crude and 
Brent oil futures, gold and silver futures, Wheat, Corn and Soybean futures and 
CRB Index (commodity research BUREA BLS/US spot all commodities). 
 
1.2.2. Dynamic conditional correlations model (DCC-GARCH (1.1)) 
 
                                                          
 
1 The United States, Canada, France, Germany, Italy, Japan and the United Kingdom 
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Engle 2002 analyse the veracity of the correlations estimated by different 
methods. He finds that the bivariate version of Dynamic Conditional 
Correlation model compared to simple multivariate GARCH and several other 
estimators, is the most accurate one. 
The DCC-GARCH model is defined as follows: 
 
Ht = DtPtDt   (1) 
where Ht is the 2 × 2 conditional covariance matrix, Pt is the conditional 
correlation matrix and Dt is a diagonal matrix with time-varying standard 
deviations. 
Dt = diag (h11 
0.5, h22 
0.5)                (2) 
And, 
Pt = diag((Qt)
-0.5) Qt diag ((Qt)
-0.5)           (3) 
Where Qt is a (2 ×2) symmetric positive definite matrix, Qt=(qtij) , and is given 
as: 
Qt=(1-θ1-θ2) Ǭ +θ1Zt-1 zt-1′ + θ2 Qt-1              (4) 
where Ǭ is a (2 × 2) matrix of the unconditional correlation of standardized 
residuals. θ1 and θ2 are non-negative scalars and it is assumed that θ1 + θ2 < 1. 
The estimates of correlation are given as: 
ρ t COM,STOCK  = q t COM,STOCK /  (q t COM,STOCK )0.5             (5) 
1.2.3. Hedge Ratio 
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To hedge a portfolio, first we need to estimate the correlation between the 
returns of the assets in the portfolio. Since the volatilities and correlations are 
changing during the time, the hedge ratio should be adjusted for the most recent 
information. (See Engle, 2002) 
Using the conditional variance and covariance series obtained from the 
GARCH-DCC model, we are able to compute the optimal hedge ratios which 
are based on the minimization of the variance of the portfolio return (See 
Kroner & Sultan, 1993; Kumer (2014)). The risk minimizing hedge ratio 
between commodity and stock is given as: 
β t COM,STOCK  = 
ℎt COM,STOCK  
h t STOCK,STOCK  
                    (6) 
Where h t COM, STOCK is the conditional covariance between commodity and stock at 
time t and h t STOCK, STOCK is the conditional variance of stock return series at time t. 
It means that a 1$ long position in a commodity can be hedged by a β t COM, STOCK 
dollars short position in the stock. 
 
1.2.4. Optimal portfolio weights 
 
For constructing a commodity/stock portfolio, we need to have the optimal 
weight of each asset in the portfolio which minimizes the risk. Following 
Kroner and Ng (1998) and Kumer (2014), the optimal portfolio weights can be 
computed by minimizing the risk of the portfolio without impacting the 
expected return. 
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W 𝑡 COM, STOCK =
h 𝑡 STOCK,STOCK−h 𝑡 COM,STOCK
h 𝑡 COM,STOCK− h 𝑡 COM,STOCK+ h 𝑡 STOCK,STOCK
                (7) 
 
 
 
W t COM, STOCK = 
 
 
(8) 
where W t COM, STOCK is the weight on the first asset in a one dollar portfolio of two 
assets (optimal weight of a commodity in our study) at time t. The weight on the 
second asset is given as (1-W t COM, STOCK). 
 
1.2.5. Hedging Effectiveness 
 
Ku, Chen, and Chen (2007), Gue et al. (2013) and Kumer (2014) suggest a 
formula for calculating the hedging effectiveness (HE) across the constructed 
portfolios. The higher HE of a proposed portfolio indicates that we decrease the 
risk of the portfolio by adding the second asset. 
 
𝐻𝐸 =
Variance unhedged−Variance hedged
𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑢𝑛ℎ𝑒𝑑𝑔𝑒𝑑
          (9) 
0 If  W t COM,STOCK < 0 
W t  COM,STOCK          
 
If 0<=W t COM,STOCK <=1  
 1 If  W t COM,STOCK  >1 
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Where Variance hedged indicates the variance of the returns of the commodity/ 
stock portfolio and Variance unhedged indicates the variance of returns on a stock 
portfolio. 
 
1.2.6. Descriptive Statistics 
 
Table 1.1 reports the descriptive statistics of daily returns based on all the stock 
indices. The daily returns are computed using the following logarithmic filter: 
r i,t =  100 log (P i,t/ P i,t-1)          (10) 
where ri,t and Pi,t denote the daily return in percentage and the closing price of 
index i on day t, respectively. 
The results of Table 1.1 Panel A shows that the Toronto stock index, SPTSX, 
provides the highest mean daily return compared to the other countries. 
However, the highest median daily return is shown by Germany. Germany stock 
Index, DAX, also seems to be more volatile than other indices. Except for the 
France stock index, CAC, all the other indices returns are negatively skewed. 
Table1.1 Panel B presents descriptive statistics of nine commodity indices daily 
returns. Gold future index with 0.017 average daily returns has the highest 
mean. Brent, silver and crude future indices by 0.015, 0.014 and 0.013 
respectively, have the next higher means. Brent future index with 0.022 daily 
10 
 
returns has the highest median and Crude oil future index seems to be the most 
volatile commodity in our sample. 
In addition, the Jarque-Bera statistic confirms the significant non-normality in 
all the return series. 
 
Table 1.1 
 
 
1.2.7. Unit root test and ARCH-LM test 
 
SPX SPTSX CAC DAX FTSMIB NKY UKX
 Mean 0.004 0.007 -0.003 0.004 -0.008 0.000 0.000
 Median 0.010 0.017 0.000 0.018 0.005 0.000 0.000
 Maximum 4.759 4.069 4.601 4.689 4.723 3.136 4.076
 Minimum -4.113 -4.251 -4.113 -3.854 -3.735 -4.844 -4.024
 Std. Dev. 0.549 0.499 0.647 0.667 0.659 0.630 0.530
 Skewness -0.181 -0.671 0.026 -0.009 -0.074 -0.357 -0.150
 Kurtosis 11.396 12.589 8.006 7.598 7.681 6.098 9.532
Obs. 3862 3862 3862 3862 3862 3862 3862
BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 Mean 0.003 0.013 0.015 0.017 0.014 0.008 0.006 0.008 0.008
 Median 0.000 0.000 0.022 0.004 0.025 0.000 0.000 0.017 0.004
 Maximum 2.453 7.127 5.518 3.746 5.297 3.819 5.540 3.313 1.894
 Minimum -2.780 -7.185 -6.270 -4.265 -8.489 -4.331 -11.666 -6.012 -2.203
 Std. Dev. 0.458 1.006 0.920 0.503 0.871 0.874 0.816 0.723 0.204
 Skewness -0.265 -0.196 -0.253 -0.286 -0.979 0.133 -0.658 -0.893 -0.530
 Kurtosis 5.777 7.999 6.461 8.882 11.060 5.060 16.008 8.584 12.029
Obs. 3862 3862 3862 3862 3862 3862 3862 3862 3862
Note. This table provides the summary statistics for the daily rates of return for both equity indices of G7
countries and commodity futures over the period January 2000 to October 2014. Panel A presents the summary
statistics for the percentage of rates of return for the the stock indices of G7 countries containing United States
(SPX), Canada(SPTSX), France(CAC), Germany(DAX), Italy(FTSMIB), Japan(NKY), the United Kingdom
(UKX).. Panel B displays the summary statistics for the rates of return for the various commodity futures. The
commodities including Bloomberg commodity-contracts on 22 physical commodities (BCOM), Crude and Brent oil
futures, gold and silver futures, Wheat, Corn and Soybean futures and commodity research BUREA BLS/US spot 
all commodities (CRB). All data is collected from Bloomberg and all the index returns are calculated by taking
the log difference on two consecutive days * 100.
Panel A: Stock Indices
Panel B: Commodity Futures 
Summary Statistics for Daily Rates of Return for Stock Indices and Commodity Futures  (Jan. 2000 - Oct. 2014)
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We use the ADF and PP unit root tests to test the stationary process of the return 
series. The results of these tests are shown Table 1.2. Panel A indicates the 
results of the Unit root test. The null hypothesis of having a unit root test is 
rejected, indicating that the return series are stationary. Panel B indicates the 
evidence in support of the presence of conditional heteroskedasticity in the 
return series and therefore estimation of a GARCH model is appropriate.  
 
Table 1.2 
 
S&P 500 SPTSX CAC DAX FTSEMIB NKY UKX
ADF 1(0) -48.176 -46.815 -63.368 -63.378 -29.191 -29.191 -30.068
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
PP -68.415 -63.590 -63.503 -63.475 -63.101 -63.101 -65.461
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
ADF 1(0) -63.444 -63.700 -65.591 -62.697 -63.257 -62.999 -60.906 -61.187 -26.572
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
PP -63.432 -63.851 -65.545 -62.723 -63.253 -62.999 -60.905 -61.243 -64.457
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
S&P 500 SPTSX CAC DAX FTSEMIB NKY UKX
F-statistic 383.901 399.724 132.790 119.851 121.137 121.137 220.893
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
LM-statistic 148.122 362.385 128.438 116.300 117.510 117.510 209.039
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
F-statistic 52.410 113.848 69.600 69.955 125.755 68.545 3.610 115.008 505.093
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.057) (0.000) (0.000)
LM-statistic 51.734 110.642 68.402 68.744 121.849 67.383 3.608 111.737 446.853
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.057) (0.000) (0.000)
Panel A:Unit root tests
Panel B: ARCH -LM test
Unit root tests and ARCH-LM 
Note. This table provides the information about the unit root test and ARCH-LM test. Panel A shows the results of ADF and
PP unit root tests for testing the stationary process of all the return series. The null hypothesis of having a unit root test is
rejected, indicating that all the return series are stationary. Panel B indicates the F-statistic and LM-statistic for testing of the
presence of conditional heteroskedasticity in the return series. The P-values showing in the parenthesis support the presence of
conditional heteroskedasticity in the return series and therefore estimation of a GARCH model is appropriate. The rates of
return for the stock indices of G7 countries containing United States (SPX), Canada(SPTSX), France(CAC), Germany(DAX),
Italy(FTSMIB), Japan(NKY), the United Kingdom (UKX). The commodity return series including Bloomberg commodity-
contracts on 22 physical commodities (BCOM), Crude and Brent oil futures, gold and silver futures, Wheat, Corn and Soybean
futures and commodity research BUREA BLS/US spot all commodities (CRB).
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Table 1.3 reports the correlation coefficients between the daily return series for 
the commodity and stock markets. The highest correlation is between the 
SPTSX and the BCOM price index (0.396). The correlations between the S&P 
500 and DAX with the GOLD future returns are negative, illustrating the 
benefits of diversification in the short run. Japan stock index daily return, NKY, 
seems to have almost the lowest correlation with the commodity return series 
among G7 countries. 
 
Table 1.3 
 
 
1.3. Empirical results 
 
This section presents the maximum likelihood estimates of the DCC-GARCH 
models to estimate the time varying volatility and correlation in the 
commodity/stock pairs.  We also use the variances and covariance estimates to 
find the hedge ratios and the optimal portfolio weights for each 
 BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
S&P 500 0.242 0.191 0.193 -0.015 0.094 0.117 0.111 0.127 0.163
SPTSX 0.396 0.298 0.308 0.170 0.262 0.161 0.171 0.190 0.258
CAC 0.299 0.211 0.211 0.005 0.154 0.122 0.114 0.159 0.206
DAX 0.268 0.176 0.168 -0.005 0.135 0.122 0.113 0.153 0.191
FTSEMIB 0.299 0.211 0.221 0.007 0.155 0.112 0.109 0.166 0.219
NKY 0.138 0.087 0.105 0.052 0.112 0.048 0.032 0.075 0.132
UKX 0.324 0.231 0.230 0.039 0.185 0.140 0.137 0.174 0.227
unconditional correlations
Note. This table presents the unconditional correlation between the stock return series of G7 countries and various commodity
futures. The return sereis for stock indices of G7 countries contain United States (SPX), Canada(SPTSX), France(CAC),
Germany(DAX), Italy(FTSMIB), Japan(NKY), the United Kingdom (UKX). The commodity return series include Bloomberg
commodity-contracts on 22 physical commodities (BCOM), Crude and Brent oil futures, gold and silver futures, Wheat, Corn
and Soybean futures and commodity research BUREA BLS/US spot all commodities (CRB).
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commodity/stock pairs. At the end, we report the hedging effectiveness of the 
all constructed portfolios. 
 
 
1.3.1. Time varying conditional correlation (DCC-GARCH (1.1)) 
 
Tables 1.4 to 1.10 illustrate the summary statistics for Dynamic conditional 
correlation measures between the equity index and commodity futures for the 
seven developed countries.  
Panel A in each table provides the statistics over the full sample period 
(Jan.2000 to Oct.2014).  
For indicating the behavior of the commodity/stock correlation during the 
recessions, we include the U.S. business cycles reference dates to our models. 
These data are collected from the National Bureau of Economic Research. 
Therefore, we present the results of DCC coefficients during the first U.S. 
recession (March 2001- Nov. 2001) in Panel B. The summary statistics during 
the recent recession (Dec.2007- June 2009) are presented in Panel C.  
Fig. 1.1 to 1.7 in Appendix 1.2, report the time-varying dynamic conditional 
correlation estimated from the DCC-GARCH (1,1) model for all stock-
commodity pairs.  
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Table 1.4 
 
Table 1.4 panel A shows that GOLD futures has the lowest conditional 
correlation with SPX following by WHEAT, CORN and SILVER during the 
full sample period. Panel B indicates that all the DCC coefficient between 
commodities and SPX decrease during the recession period in 2001. We 
observe a negative DCC between GOLD and SPX (-0.04). Panel C indicates 
Summary Statistics for Dynamic Correlation Measures between S&P 500 and Commodity Futures 
Variables BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 Mean 0.187 0.159 0.155 0.005 0.096 0.081 0.092 0.120 0.139
 Median 0.144 0.097 0.112 -0.003 0.087 0.054 0.078 0.105 0.127
 Maximum 0.622 0.688 0.690 0.545 0.562 0.319 0.280 0.322 0.405
 Minimum -0.364 -0.379 -0.475 -0.424 -0.297 -0.110 -0.042 -0.121 -0.078
 Std. Dev. 0.224 0.262 0.261 0.170 0.161 0.089 0.063 0.087 0.106
 Skewness 0.282 0.323 0.147 0.174 0.248 0.658 0.646 0.215 0.352
 Kurtosis 2.094 2.075 2.148 2.711 2.742 2.664 2.728 2.347 2.230
 Observations 3861 3861 3861 3861 3861 3861 3861 3861 3861
 Mean 0.048 0.011 0.099 -0.040 0.081 -0.032 0.036 0.060 0.045
 Median 0.090 0.023 0.115 -0.050 0.114 -0.036 0.043 0.062 0.039
 Maximum 0.178 0.178 0.303 0.167 0.250 0.022 0.063 0.102 0.093
 Minimum -0.190 -0.192 -0.127 -0.211 -0.177 -0.087 -0.010 0.014 -0.002
 Std. Dev. 0.109 0.099 0.118 0.087 0.115 0.026 0.021 0.021 0.023
 Skewness -1.055 -0.297 -0.323 0.280 -0.654 -0.002 -1.045 -0.255 0.167
 Kurtosis 2.750 1.993 1.824 2.702 2.229 2.243 2.820 2.591 1.887
Obs. 174 174 174 174 174 174 174 174 174
 Mean 0.189 0.131 0.173 -0.084 0.029 0.105 0.083 0.118 0.155
 Median 0.171 0.109 0.196 -0.067 0.045 0.080 0.071 0.109 0.171
 Maximum 0.590 0.547 0.606 0.202 0.208 0.246 0.218 0.310 0.335
 Minimum -0.252 -0.327 -0.398 -0.374 -0.227 -0.036 -0.042 -0.036 -0.071
 Std. Dev. 0.241 0.242 0.289 0.137 0.111 0.080 0.058 0.097 0.104
 Skewness -0.132 -0.192 -0.306 -0.254 -0.330 0.399 0.313 0.260 -0.587
 Kurtosis 1.907 2.106 1.848 2.244 2.119 1.936 2.309 1.909 2.261
Obs. 412 412 412 412 412 412 412 412 412
Note. This table provides the summary statistics for the dynamic correlation measures between the Stock indices 
and the commodity futures .Panel A provides the dynamic conditional correlations (DCC) over the full sample 
period (Jan. 2000-Oct. 2014), while panels B and C provide the correlations for sub-period B and C, 
respectively.
Panel A: Full sample period (Jan. 2000-Oct. 2014)
Panel B: Sub-Period B (Mar. 2001 - Nov. 2001)
Panel C: Sub-Period C (Dec. 2007 -June 2009)
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that DCC coefficients between SPX and a few commodities (GOLD, SILVER, 
CORN and SOYBEAN) decrease during the recession periods compared to the 
full sample period. The DCC coefficient between SPX and GOLD still shows a 
negative sign.     
 
Table 1.5 
 
 
Summary Statistics for Dynamic Correlation Measures between SPTSX (Canada) and Commodity Futures 
Variables BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 Mean 0.361 0.292 0.282 0.191 0.256 0.119 0.125 0.166 0.224
 Median 0.360 0.302 0.290 0.189 0.269 0.094 0.106 0.163 0.219
 Maximum 0.690 0.669 0.663 0.638 0.637 0.365 0.297 0.410 0.391
 Minimum -0.160 -0.196 -0.244 -0.411 -0.180 -0.061 -0.036 -0.030 0.002
 Std. Dev. 0.181 0.183 0.193 0.204 0.166 0.100 0.084 0.102 0.088
 Skewness -0.281 -0.228 -0.316 -0.156 -0.154 0.680 0.283 0.158 0.001
 Kurtosis 2.143 2.368 2.449 2.412 2.192 2.500 1.966 2.130 1.959
 Observations 3861 3861 3861 3861 3861 3861 3861 3861 3861
 Mean 0.179 0.092 0.108 -0.021 0.125 0.065 0.056 0.070 0.107
 Median 0.177 0.103 0.164 -0.018 0.158 0.058 0.056 0.083 0.108
 Maximum 0.302 0.290 0.297 0.295 0.277 0.135 0.082 0.143 0.146
 Minimum 0.033 -0.136 -0.244 -0.411 -0.180 0.021 0.030 -0.005 0.075
 Std. Dev. 0.070 0.103 0.151 0.179 0.107 0.025 0.014 0.039 0.015
 Skewness -0.054 -0.517 -1.118 -0.501 -1.209 0.850 0.031 -0.070 -0.061
 Kurtosis 2.070 2.673 2.831 2.353 3.157 2.779 1.675 1.913 2.227
Obs. 174 174 174 174 174 174 174 174 174
 Mean 0.450 0.365 0.409 0.166 0.273 0.193 0.195 0.261 0.300
 Median 0.467 0.354 0.421 0.192 0.309 0.185 0.182 0.239 0.315
 Maximum 0.625 0.540 0.590 0.440 0.443 0.341 0.275 0.387 0.369
 Minimum 0.263 0.160 0.167 -0.223 -0.051 -0.010 0.127 0.165 0.170
 Std. Dev. 0.098 0.091 0.109 0.156 0.117 0.101 0.040 0.065 0.048
 Skewness -0.098 0.088 -0.269 -0.444 -1.234 -0.265 0.179 0.331 -0.724
 Kurtosis 1.859 2.204 1.975 2.266 3.667 1.941 1.635 1.731 2.467
Obs. 412 412 412 412 412 412 412 412 412
Note. This table provides the summary statistics for the dynamic correlation measures between the Stock indices 
and the commodity futures .Panel A provides the dynamic conditional correlations (DCC) over the full sample 
period (Jan. 2000-Oct. 2014), while panels B and C provide the correlations for sub-period B and C, 
respectively.
Panel A: Full sample period (Jan. 2000-Oct. 2014)
Panel C: Sub-Period C (Dec. 2007 -June 2009)
Panel B: Sub-Period B (Mar. 2001 - Nov. 2001)
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Table 1.5 Panel A shows smaller DCC coefficients between SPTSX with 
WHEAT, CORN, SOYBEAN and GOLD. The statistics presented in panel B 
indicate that the average DCC coefficients drop in sub-period B compared to the 
full sample period. The GOLD futures show a negative correlation with SPTSX 
during the recession period showing its diversification potential. During the 
recent recession, GOLD futures have the lowest dynamic conditional correlation 
with SPTSX.  
 The results of Panel A in Table 1.6 illustrate smaller DCC coefficients    
between CAC with GOLD, WHEAT and CORN futures. During sub-period B 
the DCC coefficient between CAC with GOLD and CRB is negative. In 
addition, during the recent recession GOLD has a negative conditional 
correlation with CAC.  
Table 1.7 indicates that GOLD and WHEAT have the smallest DCC coefficient 
with DAX in the entire sample period. During sub-period B the conditional 
correlations between DAX with most of the commodities decrease. GOLD 
futures correlate to DAX with a negative sign in both recession periods. Panel C 
of Table 1.7 shows that GOLD and SILVER futures have the lowest 
correlations with DAX during the recent recession period.  
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Table 1.6 
 
 
 
 
 
 
 
Summary Statistics for Dynamic Correlation Measures between CAC (France) and Commodity Futures 
Variables BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 Mean 0.238 0.182 0.176 0.009 0.126 0.095 0.099 0.143 0.170
 Median 0.213 0.138 0.141 0.001 0.123 0.087 0.099 0.142 0.169
 Maximum 0.668 0.618 0.620 0.518 0.542 0.385 0.415 0.389 0.484
 Minimum -0.324 -0.337 -0.353 -0.423 -0.237 -0.194 -0.256 -0.144 -0.262
 Std. Dev. 0.190 0.203 0.208 0.176 0.144 0.092 0.081 0.089 0.136
 Skewness 0.102 0.314 0.118 0.051 0.075 0.282 -0.025 -0.055 -0.187
 Kurtosis 2.334 2.336 2.354 2.507 2.570 2.821 3.985 2.930 2.592
 Observations 3861 3861 3861 3861 3861 3861 3861 3861 3861
 Mean 0.168 0.079 0.079 -0.089 0.054 0.087 0.100 0.154 -0.007
 Median 0.177 0.120 0.160 -0.050 0.045 0.090 0.100 0.144 -0.015
 Maximum 0.310 0.252 0.308 0.202 0.210 0.245 0.313 0.260 0.147
 Minimum 0.004 -0.174 -0.353 -0.408 -0.157 -0.059 -0.071 0.052 -0.125
 Std. Dev. 0.087 0.104 0.188 0.147 0.094 0.077 0.074 0.048 0.061
 Skewness -0.124 -1.066 -1.168 -0.383 -0.088 0.025 0.377 0.408 0.671
 Kurtosis 1.681 3.079 2.872 2.382 1.884 1.721 3.383 2.632 2.925
Obs. 174 174 174 174 174 174 174 174 174
 Mean 0.301 0.212 0.258 -0.055 0.094 0.152 0.139 0.198 0.230
 Median 0.358 0.253 0.315 -0.049 0.123 0.187 0.148 0.207 0.299
 Maximum 0.606 0.527 0.557 0.225 0.357 0.385 0.415 0.389 0.458
 Minimum -0.324 -0.337 -0.304 -0.382 -0.219 -0.101 -0.154 -0.074 -0.262
 Std. Dev. 0.264 0.222 0.240 0.162 0.153 0.132 0.113 0.126 0.198
 Skewness -0.900 -0.796 -0.867 -0.303 -0.380 -0.323 -0.272 -0.565 -1.210
 Kurtosis 2.568 2.768 2.644 2.036 2.252 1.808 2.498 2.297 3.232
Obs. 412 412 412 412 412 412 412 412 412
Note. This table provides the summary statistics for the dynamic correlation measures between the Stock 
indices and the commodity futures .Panel A provides the dynamic conditional correlations (DCC) over the full 
sample period (Jan. 2000-Oct. 2014), while panels B and C provide the correlations for sub-period B and C, 
respectively.
Panel A: Full sample period (Jan. 2000-Oct. 2014)
Panel B: Sub-Period B (Mar. 2001 - Nov. 2001)
Panel C: Sub-Period C (Dec. 2007 -June 2009)
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Table 1.7 
 
 
Table 1.8 Panel A indicates the lower DCC coefficients between FTSMIB with 
GOLD, WHEAT and CORN from Jan 2000 to Oct. 2014. During sub-period B 
the correlations between FTSMIB and most of the commodities show a smaller 
number. Among all the commodities GOLD and SILVER futures have the 
lowest correlations with the Equity index and the coefficient for the former is 
Summary Statistics for Dynamic Correlation Measures between DAX (Germany) and Commodity Futures 
Variables BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 Mean 0.218 0.155 0.146 0.004 0.119 0.088 0.102 0.137 0.160
 Median 0.196 0.107 0.114 0.000 0.113 0.068 0.103 0.144 0.164
 Maximum 0.675 0.615 0.626 0.497 0.516 0.298 0.329 0.365 0.466
 Minimum -0.329 -0.355 -0.393 -0.403 -0.248 -0.097 -0.175 -0.086 -0.260
 Std. Dev. 0.198 0.217 0.220 0.184 0.151 0.083 0.061 0.088 0.135
 Skewness 0.046 0.322 0.128 -0.044 -0.035 0.476 -0.006 -0.064 -0.235
 Kurtosis 2.276 2.317 2.233 2.338 2.534 2.330 4.114 2.363 2.588
 Observations 3861 3861 3861 3861 3861 3861 3861 3861 3861
 Mean 0.169 0.010 0.035 -0.108 0.083 0.072 0.121 0.152 0.014
 Median 0.172 0.026 0.103 -0.058 0.102 0.064 0.126 0.162 0.009
 Maximum 0.317 0.148 0.278 0.115 0.189 0.142 0.258 0.218 0.174
 Minimum -0.073 -0.201 -0.358 -0.400 -0.124 -0.016 0.011 0.003 -0.105
 Std. Dev. 0.090 0.093 0.173 0.142 0.082 0.034 0.049 0.047 0.067
 Skewness -0.447 -0.689 -0.974 -0.543 -0.763 0.074 0.234 -1.490 0.469
 Kurtosis 2.576 2.403 2.657 2.012 2.342 3.059 3.288 5.329 2.517
Obs. 174 174 174 174 174 174 174 174 174
 Mean 0.292 0.201 0.244 -0.058 0.085 0.119 0.134 0.185 0.219
 Median 0.389 0.263 0.312 -0.050 0.100 0.106 0.147 0.190 0.263
 Maximum 0.592 0.521 0.525 0.195 0.303 0.269 0.329 0.360 0.451
 Minimum -0.329 -0.352 -0.315 -0.364 -0.182 -0.030 -0.101 -0.020 -0.260
 Std. Dev. 0.267 0.226 0.240 0.158 0.128 0.090 0.090 0.089 0.191
 Skewness -0.923 -0.749 -0.894 -0.308 -0.490 0.051 -0.331 -0.314 -1.113
 Kurtosis 2.532 2.658 2.613 1.927 2.257 1.592 2.360 2.663 3.192
Obs. 412 412 412 412 412 412 412 412 412
Note. This table provides the summary statistics for the dynamic correlation measures between the Stock 
indices and the commodity futures .Panel A provides the dynamic conditional correlations (DCC) over the 
full sample period (Jan. 2000-Oct. 2014), while panels B and C provide the correlations for sub-period B and 
C, respectively.
Panel B: Sub-Period B (Mar. 2001 - Nov. 2001)
Panel C: Sub-Period C (Dec. 2007 -June 2009)
Panel A: Full sample period (Jan. 2000-Oct. 2014)
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negative; meaning that GOLD futures are the best instrument for diversification 
objective in Italy stock market during the recession periods.  
 
Table 1.8 
 
 
 
Table 1.9 
Summary Statistics for Dynamic Correlation Measures between FTSMIB (Italy)and Commodity Futures 
Variables BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 Mean 0.221 0.162 0.162 0.003 0.117 0.063 0.093 0.136 0.173
 Median 0.195 0.113 0.126 0.005 0.121 0.041 0.093 0.134 0.173
 Maximum 0.624 0.628 0.621 0.552 0.581 0.262 0.383 0.374 0.448
 Minimum -0.239 -0.261 -0.311 -0.429 -0.255 -0.095 -0.178 -0.071 -0.135
 Std. Dev. 0.181 0.191 0.201 0.172 0.145 0.083 0.071 0.097 0.111
 Skewness 0.291 0.454 0.263 -0.038 -0.009 0.492 0.031 0.144 -0.109
 Kurtosis 2.204 2.360 2.312 2.451 2.630 2.370 3.684 2.188 2.473
 Observations 3861 3861 3861 3861 3861 3861 3861 3861 3861
 Mean 0.114 0.016 0.019 -0.112 0.076 0.010 0.105 0.122 0.043
 Median 0.114 0.026 0.067 -0.067 0.066 0.008 0.106 0.129 0.026
 Maximum 0.260 0.156 0.236 0.160 0.335 0.084 0.279 0.182 0.177
 Minimum -0.018 -0.192 -0.311 -0.429 -0.195 -0.095 -0.054 -0.007 -0.070
 Std. Dev. 0.077 0.086 0.143 0.143 0.135 0.040 0.062 0.039 0.052
 Skewness 0.020 -0.827 -0.995 -0.463 0.107 -0.414 0.460 -1.889 0.791
 Kurtosis 1.735 2.802 2.761 2.354 1.985 3.346 3.169 6.499 3.213
Obs. 174 174 174 174 174 174 174 174 174
 Mean 0.306 0.204 0.257 -0.050 0.091 0.109 0.143 0.221 0.250
 Median 0.397 0.255 0.331 -0.024 0.104 0.097 0.157 0.221 0.310
 Maximum 0.578 0.478 0.554 0.219 0.358 0.236 0.383 0.349 0.448
 Minimum -0.239 -0.261 -0.228 -0.376 -0.212 -0.022 -0.084 0.044 -0.135
 Std. Dev. 0.224 0.190 0.217 0.160 0.145 0.087 0.098 0.078 0.154
 Skewness -0.742 -0.667 -0.674 -0.310 -0.260 0.031 -0.194 -0.204 -1.130
 Kurtosis 2.275 2.452 2.211 1.964 2.055 1.363 2.174 2.094 3.172
Obs. 412 412 412 412 412 412 412 412 412
Note. This table provides the summary statistics for the dynamic correlation measures between the Stock 
indices and the commodity futures .Panel A provides the dynamic conditional correlations (DCC) over the full 
sample period (Jan. 2000-Oct. 2014), while panels B and C provide the correlations for sub-period B and C, 
respectively.
Panel B: Sub-Period B (Mar. 2001 - Nov. 2001)
Panel C: Sub-Period C (Dec. 2007 -June 2009)
Panel A: Full sample period (Jan. 2000-Oct. 2014)
20 
 
 
 
Table 1.9 panel A shows CORN, WHEAT and GOLD futures have the lowest 
correlation coefficients with NKY. Actually, the means and standard deviations 
of the DCC coefficients between NKY and commodity futures are smaller 
compared to the other countries. Panel B and C indicate that the conditional 
correlations between NKY with the precious metals and agricultural futures are 
smaller during the recession periods.  
Summary Statistics for Dynamic Correlation Measures between NKY(Japan) and Commodity Futures 
Variables BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 Mean 0.148 0.089 0.110 0.051 0.103 0.047 0.030 0.066 0.128
 Median 0.149 0.089 0.110 0.051 0.100 0.048 0.030 0.055 0.123
 Maximum 0.282 0.279 0.346 0.358 0.215 0.133 0.095 0.152 0.298
 Minimum 0.009 -0.214 -0.075 -0.153 -0.003 -0.051 -0.047 -0.032 -0.011
 Std. Dev. 0.029 0.039 0.028 0.045 0.042 0.018 0.009 0.041 0.050
 Skewness -0.089 -0.363 0.091 0.134 0.374 -0.187 -0.250 0.385 0.215
 Kurtosis 4.245 6.792 8.304 5.898 2.937 4.872 10.643 2.263 2.805
 Observations 3861 3861 3861 3861 3861 3861 3861 3861 3861
 Mean 0.135 0.094 0.114 0.057 0.098 0.036 0.026 0.038 0.085
 Median 0.142 0.090 0.111 0.060 0.090 0.038 0.027 0.035 0.085
 Maximum 0.167 0.229 0.243 0.240 0.148 0.084 0.039 0.066 0.152
 Minimum 0.044 -0.033 0.010 -0.121 0.063 -0.026 -0.007 0.011 0.012
 Std. Dev. 0.025 0.037 0.029 0.047 0.021 0.022 0.009 0.015 0.028
 Skewness -1.555 0.698 1.275 0.035 0.505 -0.474 -1.387 0.277 -0.401
 Kurtosis 5.301 5.287 8.223 5.616 2.026 2.899 5.508 2.142 2.671
Obs. 174 174 174 174 174 174 174 174 174
 Mean 0.161 0.096 0.114 0.042 0.113 0.052 0.033 0.090 0.175
 Median 0.160 0.094 0.112 0.042 0.105 0.050 0.031 0.088 0.183
 Maximum 0.268 0.230 0.241 0.188 0.185 0.110 0.076 0.126 0.298
 Minimum 0.055 -0.079 -0.006 -0.124 0.045 -0.002 0.007 0.055 0.049
 Std. Dev. 0.034 0.041 0.032 0.045 0.036 0.017 0.012 0.019 0.058
 Skewness 0.277 -0.267 0.238 -0.164 0.177 0.319 0.942 0.153 -0.390
 Kurtosis 3.171 4.624 5.705 3.763 2.222 3.401 4.376 2.008 2.444
Obs. 412 412 412 412 412 412 412 412 412
Note. This table provides the summary statistics for the dynamic correlation measures between the Stock 
indices and the commodity futures .Panel A provides the dynamic conditional correlations (DCC) over the 
full sample period (Jan. 2000-Oct. 2014), while panels B and C provide the correlations for sub-period B and 
C, respectively.
Panel C: Sub-Period C (Dec. 2007 -June 2009)
Panel A: Full sample period (Jan. 2000-Oct. 2014)
Panel B: Sub-Period B (Mar. 2001 - Nov. 2001)
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Table 1.10 
 
 
 
Table 1.10 panel A shows the lowest DCC coefficient between UKX and 
GOLD futures.  According the results presented in panel B, the conditional 
correlations between UKX with all the commodities decrease during the 
Summary Statistics for Dynamic Correlation Measures between UKX (U.K.) and Commodity Futures 
Variables BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 Mean 0.261 0.198 0.191 0.048 0.160 0.108 0.120 0.155 0.190
 Median 0.236 0.165 0.167 0.040 0.156 0.104 0.119 0.153 0.190
 Maximum 0.734 0.681 0.680 0.528 0.560 0.390 0.376 0.432 0.452
 Minimum -0.271 -0.319 -0.427 -0.354 -0.207 -0.171 -0.204 -0.089 -0.249
 Std. Dev. 0.194 0.207 0.220 0.161 0.140 0.088 0.073 0.091 0.123
 Skewness 0.067 0.218 0.054 0.107 0.142 0.146 -0.026 0.129 -0.289
 Kurtosis 2.363 2.303 2.299 2.564 2.515 2.961 4.000 2.755 2.903
 Observations 3861 3861 3861 3861 3861 3861 3861 3861 3861
 Mean 0.136 0.049 0.034 -0.068 0.074 0.087 0.115 0.123 -0.001
 Median 0.110 0.068 0.101 -0.027 0.070 0.077 0.111 0.121 0.005
 Maximum 0.357 0.226 0.275 0.158 0.265 0.240 0.320 0.343 0.199
 Minimum -0.080 -0.152 -0.427 -0.354 -0.133 -0.061 -0.070 -0.089 -0.249
 Std. Dev. 0.116 0.108 0.184 0.123 0.089 0.067 0.077 0.103 0.101
 Skewness 0.105 -0.159 -0.949 -0.649 0.125 0.290 0.396 0.140 -0.393
 Kurtosis 2.142 1.778 2.646 2.440 2.195 2.336 2.945 2.359 2.721
Obs. 174 174 174 174 174 174 174 174 174
 Mean 0.338 0.258 0.297 -0.003 0.132 0.174 0.159 0.215 0.258
 Median 0.436 0.299 0.367 0.024 0.165 0.203 0.165 0.222 0.320
 Maximum 0.634 0.527 0.595 0.228 0.388 0.390 0.376 0.432 0.444
 Minimum -0.271 -0.218 -0.231 -0.338 -0.207 -0.087 -0.091 -0.082 -0.207
 Std. Dev. 0.250 0.203 0.223 0.143 0.149 0.124 0.104 0.129 0.170
 Skewness -0.937 -0.749 -0.827 -0.531 -0.402 -0.460 -0.212 -0.508 -1.377
 Kurtosis 2.621 2.536 2.543 2.381 2.301 2.003 2.490 2.369 3.804
Obs. 412 412 412 412 412 412 412 412 412
Note. This table provides the summary statistics for the dynamic correlation measures between the Stock 
indices and the commodity futures .Panel A provides the dynamic conditional correlations (DCC) over the 
full sample period (Jan. 2000-Oct. 2014), while panels B and C provide the correlations for sub-period B and 
C, respectively.
Panel B: Sub-Period B (Mar. 2001 - Nov. 2001)
Panel C: Sub-Period C (Dec. 2007 -June 2009)
Panel A: Full sample period (Jan. 2000-Oct. 2014)
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recession period. The DDC coefficient between UKX and GOLD futures are 
negative during the both recession periods. 
In conclusion, the results of table 1.6 to 1.10 indicate that during the full sample 
period GOLD, WHEAT and CORN have the smallest dynamic conditional 
correlations with all the Equity indexes. During sub-period B all the stock 
indexes except NKY (Japan) have negative conditional correlations with GOLD 
futures. The DCC coefficients between GOLD futures and SPX, CAC, DAX, 
FTSMIB and UKX show a negative sign during the recent financial recession 
period. The negative conditional correlation between the GOLD/Equity pairs 
during the financial crisis, indicate the benefit of hedging the stock portfolios 
with gold futures while we have stress in the financial markets.  
 
1.3.2. Does the market volatility determine the Dynamic Conditional 
Correlation between Commodity and Equity?  
 
Silvennoinen and Thorp (2013) find that increases in the VIX index are linked 
to higher commodity-stock correlations. According to this result we analyze the 
impact of log of VIX on the Commodity/stock dynamic conditional correlation 
coefficients.  
Table 1.11 provides the results of the ordinary least squares (OLS) regression 
results for each dynamic conditional correlation between commodity and stock 
pair over the log of implied volatility index (VIX). Our results indicate that the 
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relationship between the GOLD/EQUITY conditional correlations and log of 
VIX are negative and significant for all the countries.  We also observe negative 
and significant relationships between the SILVER/EQUITY conditional 
correlations and log of VIX Index in the United States, Canada, Germany and 
Japan.  These negative coefficients indicate that in high volatile market 
conditions, the correlations between the precious metals and the stock markets 
of G7 countries decrease. This fact shows a good opportunity for hedging and 
reducing the investment risk by including those precious metals to the stock 
portfolios especially during the uncertain conditions. 
For other Commodity/Stock pairs, the positive coefficients illustrate that the 
conditional correlations between those commodity/stock pairs change in the 
same direction as market volatility does. 
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Table 1.11 
 
 
1.3.3. Hedge Ratio 
 
We use the estimates of conditional covariance and conditional variance from 
the DCC-GARCH (1,1) model to estimate the optimal hedge ratios (See Kroner 
& Sultan, 1993) for all possible commodity/stock pairs using equation (6) .  
Table 1.12 reports the information of the average hedge ratios for the  
commodity/stock pairs. The optimal hedge ratio indicates that a $1 long position 
in a commodity can be hedged with the value of the hedge ratio short position in 
SPX SPTSX CAC DAX FTSMIB NKY UKX
BCOM/Stock Index 0.038 0.010 0.046 0.050 0.048 0.003 0.042
(0.000) (0.040) (0.000) (0.000) (0.000) (0.001) (0.000)
CRUDE/Stock Index 0.037 0.004 0.040 0.049 0.041 0.002 0.040
(0.000) (0.452) (0.000) (0.000) (0.000) (0.033) (0.000)
BRENT/Stock Index 0.051 0.013 0.051 0.057 0.053 0.001 0.048
(0.000) (0.019) (0.000) (0.000) (0.000) (0.047) (0.000)
GOLD/Stock Index -0.035 -0.064 -0.026 -0.030 -0.030 -0.002 -0.024
(0.000) (0.000) (0.000) (0.000) (0.000) (0.043) (0.000)
SILVER/Stock Index -0.016 -0.032 -0.005 -0.010 -0.005 -0.002 -0.005
(0.000) (0.000) 0.250 (0.000) (0.207) (0.038) 0.241
WHEAT/Stock Index 0.015 0.027 0.024 0.026 0.025 0.001 0.021
(0.000) (0.000) (0.000) (0.000) (0.000) (0.036) (0.000)
CORN/Stock Index 0.004 0.015 0.016 0.014 0.016 0.000 0.014
(0.012) (0.000) (0.000) (0.000) (0.000) (0.203) (0.000)
SOYBEAN/Stock Index 0.015 0.024 0.025 0.026 0.035 0.006 0.025
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
CRB/Stock Index 0.013 0.009 0.027 0.030 0.026 0.011 0.023
(0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000)
Dep. Var.: DCC btw Commodity and Equity Index
Indep. Var: log of VIX Index 
Determinant of Dynamic Conditional Correlations between the Equities and Commodity Futures
Note. This table provides the ordinary least squares (OLS) regression results for each dynamic conditional correlation between
commodity and stock pair over the log of VIX , the market volatility index. The p-values are reported below the coefficients in
parentheses.The commodities including the index of Bloomberg commodity-contracts on 22 physical commodities (BCOM), Crude and
Brent oil futures, gold and silver futures, Wheat, Corn and Soybean futures and commodity research BUREA BLS/US spot all
commodities (CRB) and the stock indices of G7 countries containing United States (SPX), Canada(SPTSX), France(CAC),
Germany(DAX), Italy(FTSMIB), Japan(NKY), the United Kingdom (UKX).
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the stock. The results show that the cheapest hedge ratio (the lowest value of the 
hedge ratio) is long $1 CORN and short 3.1 cents NKY. The most expensive 
hedge ratio (the highest value of the hedge ratio) is long $1 CRUDE and short 
54.7 cents SPTSX. 
 
Table 1.12 
Summary Statistics for the OLS Estimation of optimal hedge ratios 
Dep. Var.: The conditional covariance between commodity and stock returns  
Indep. Var: The conditional variance of stock return  
  SPX SPTSX CAC DAX FTSMIB NKY UKX 
BCOM/Stock Index 0.147 0.274 0.191 0.161 0.214 0.093 0.259 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
CRUDE/Stock Index 0.345 0.547 0.304 0.219 0.361 0.125 0.424 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
BRENT/Stock Index 0.430 0.545 0.346 0.242 0.375 0.133 0.456 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
GOLD/Stock Index -0.067 0.039 -0.057 -0.078 -0.051 0.034 -0.038 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
SILVER/Stock Index -0.019 0.270 0.102 0.015 0.131 0.112 0.158 
  (0.061) (0.000) (0.000) (0.117) (0.000) (0.000) (0.000) 
WHEAT/Stock Index 0.075 0.186 0.150 0.089 0.106 0.040 0.185 
  (0.000) (0.000) 0.622 (0.000) (0.000) (0.000) (0.000) 
CORN/Stock Index 0.046 0.163 0.154 0.112 0.150 0.031 0.206 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
SOYBEAN/Stock Index 0.089 0.194 0.156 0.105 0.146 0.066 0.233 
  (0.000) (0.000) (0.000) (0.000) (0.016) (0.000) (0.056) 
CRB/Stock Index 0.046 0.085 0.067 0.055 0.073 0.051 0.083 
  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Note. This table provides the risk minimizing hedge ratio between commodity and stock pairs. The 
hedge ratio is the ordinary least squares (OLS) regression result for the conditional covariance 
between commodity and stock over the conditional variance of stock return series at time t. It 
means that a 1$ long position in a commodity can be hedged by a β t dollars short position in the 
stock .The p-values are reported below the coefficients in parentheses. The commodities including 
the index of Bloomberg commodity-contracts on 22 physical commodities (BCOM), Crude and 
Brent oil futures, gold and silver futures, Wheat, Corn and Soybean futures and commodity 
research BUREA BLS/US spot all commodities (CRB) and the stock indices of G7 countries 
containing United States (SPX), Canada (SPTSX), France (CAC), Germany (DAX), Italy 
(FTSMIB), Japan (NKY), the United Kingdom (UKX). 
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1.3.4. Optimal portfolio weights 
 
In this section, we compute the average optimal portfolio weights based on the 
conditional variances and covariance’s estimates of the DCC-GARCH (1,1) 
model as suggested by Kroner and Ng (1998) using equations (7) and (8). Table 
1.13 presents the statistics of the optimal portfolio weights of the commodities 
in each commodity/stock portfolio. Among all the results, the highest average 
weight belongs to CRB/stock pairs which vary between 0.773 for CRB/SPTSX 
portfolio and 0.889 for CRB/NKY portfolio. These findings indicate that for a 
$1 commodity/stock portfolio how much should be invested in the commodity 
futures. Following CRB, two other commodities (BCOM and GOLD) have the 
highest average weight in all the commodity/stock portfolios. The optimal 
weight for BCOM in a BCOM/stock portfolio varies from 0.341 in a 
BCOME/SPX portfolio to 0.614 in a CRB/NKY portfolio. The optimal weight 
of GOLD in a $1 commodity/stock portfolio changes from 0.348 in the 
GOLD/SPTSX portfolio to 0.587 in the GOLD/NKY portfolio. 
In average, the CRUDE/stock and BRENT/stock portfolios show the lowest 
optimal weights for the commodities. 
The findings in this section indicate that in constructing commodity/stock 
portfolios, BCOM, CRB and GOLD have the highest optimal weights. Since 
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BCOM and CRB are two combined indexes including different commodities, 
the results also suggest including a diversified commodity index to a stock 
portfolio is the optimal way of diversification.  
In addition, according to the bloomberg website, gold remains the highest 
weighted commodity in BCOM index and its composition weight for 2015 is 
11.9%. This fact again persists on the diversification benefit of including gold to 
the stock portfolios.  
Table 1.13 
 
 
Summary statistic for the optimal portfolio weights
SPX SPTSX CAC DAX FTSMIB NKY UKX
BCOM/Stock Index 0.457 0.341 0.557 0.564 0.567 0.614 0.426
CRUDE/Stock Index 0.148 0.074 0.228 0.239 0.253 0.286 0.139
BRENT/Stock Index 0.178 0.100 0.263 0.275 0.285 0.312 0.167
GOLD/Stock Index 0.458 0.348 0.556 0.560 0.563 0.587 0.438
SILVER/Stock Index 0.254 0.163 0.319 0.325 0.332 0.357 0.226
WHEAT/Stock Index 0.218 0.173 0.289 0.301 0.311 0.330 0.202
CORN/Stock Index 0.244 0.192 0.320 0.327 0.331 0.366 0.226
SOYBEAN/Stock Index0.303 0.233 0.376 0.382 0.388 0.422 0.276
CRB/Stock Index 0.811 0.773 0.868 0.869 0.865 0.889 0.801
Note. This table presents the average optimal weights of the commodities in each
commodity/stock pair. The commodities including the index of Bloomberg commodity-contracts
on 22 physical commodities (BCOM), Crude and Brent oil futures, gold and silver futures, Wheat,
Corn and Soybean futures and commodity research BUREA BLS/US spot all commodities
(CRB) and the stock indices of G7 countries containing United States (SPX), Canada(SPTSX),
France(CAC), Germany(DAX), Italy(FTSMIB), Japan(NKY), the United Kingdom (UKX).
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 1.3.5. Hedging effectiveness 
 
Table 14 reports the hedging effectiveness ratios based on equation (9). The 
results indicate that including commodities in a stock portfolio as a part of 
hedging strategy reduces the portfolio risk. According to the results the variance 
reduction due to adding commodities in an optimal portfolio changes from 
0.040 for CRUDE/SPTSX portfolio to 9.8 for CRB/NKY portfolio. In average, 
including CRB, BCOM and GOLD futures to the stock portfolios have the 
highest hedging effectiveness ratios.  
Table 1.14 
 
 
 
 
Variables BCOM CRUDE BRENT GOLD SILVER WHEAT CORN SOYBEAN CRB
 SPX 0.852 0.127 0.164 1.160 0.290 0.258 0.310 0.397 6.129
SPTSX 4.539 0.040 0.057 0.597 0.103 0.167 0.193 0.110 4.500
 CAC 1.194 0.195 0.251 1.592 0.355 0.378 0.454 0.540 8.750
 DAX 1.325 0.242 0.313 1.702 0.403 0.406 0.503 0.582 9.332
FTSEMIB 1.248 0.207 0.258 1.642 0.370 0.411 0.480 0.556 8.874
 NKY 1.622 0.311 0.363 1.540 0.399 0.488 0.580 0.691 9.804
 UKX 0.662 0.092 0.125 0.973 0.186 0.217 0.260 0.314 5.401
Note. This table provides the information about the hedging effectiveness (HE) across the constructed portfolios. The
higher HE of a purposed portfolio indicates that we decrease the risk of the portfolio more by adding the second asset.
The HE's are computed via this formula: HE=(Variance unhedged-Variance hedged)/(Variance unhedged). The
commodities including the index of Bloomberg commodity-contracts on 22 physical commodities (BCOM), Crude and
Brent oil futures, gold and silver futures, Wheat, Corn and Soybean futures and commodity research BUREA BLS/US
spot all commodities (CRB) and the stock indices of G7 countries containing United States (SPX), Canada(SPTSX),
France(CAC), Germany(DAX), Italy(FTSMIB), Japan(NKY), the United Kingdom (UKX).
Hedging Effectiveness
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1.4. Conclusion 
 
The goal of this study is to analyze the time varying conditional correlation 
between commodity futures and Equity indexes for G7 countries from January 
2000 to October 2014. The commodities including BCOM Index (commodity 
returns of futures and spot price of 22 commodities), brent and crude oil futures, 
gold and silver futures, wheat, corn and soybean futures and CRB Index.  
This paper applies a DCC-GARCH model to investigate the dynamic 
conditional correlations between the commodity and stock return series. We use 
the conditional variances and covariance series estimated by DCC-GARCH 
model to find the optimal portfolio weights, hedge ratios and hedging 
effectiveness for all the proposed commodity/stock portfolios.  
Our first findings indicate that during the full sample period GOLD, WHEAT 
and CORN have the smallest dynamic conditional correlations with all the 
Equity indexes. In addition, the negative conditional correlation between the 
GOLD/Equity pairs during the financial crisis, indicate the benefit of hedging 
the stock portfolios with gold futures while we have stress in the financial 
markets. 
Our second results indicate that in the high volatile market conditions, the 
correlation between the precious metals and the stock markets of G7 countries 
decrease. This fact shows a good opportunity for hedging and reducing the risk 
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of the stock portfolios by including the precious metals to the stock portfolios 
especially during the uncertain conditions. 
The results of hedge ratios and optimal portfolio weights suggest that the 
investment risk in the stock portfolios can be reduced by including 
commodities. In constructing the commodity/stock portfolios, BCOM, CRB and 
GOLD have the highest optimal weights. Our findings from hedging 
effectiveness suggest that all the commodity/stock portfolios provide better 
diversification benefits than the stock portfolios. Finally, including CRB, 
BCOM and GOLD futures to the stock portfolios have the highest hedging 
effectiveness ratios and risk adjustment abilities. 
Our empirical findings can be applied for pacing trading strategies, designing 
optimal portfolios and asset allocation decisions by portfolio managers, 
institutional investors such as pension funds and individual investor
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Appendix 1.A: 
 
 
 
 
Figure 1.1 - Time varying conditional correlations for the commodity/SPX pairs.  
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Figure 1 
 
 
 
 
Figure1. 2 - Time varying conditional correlations for the commodity/SPTSX pairs. 
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Figure 2 
 
 
 
 
 
Figure 1.3 - Time varying conditional correlations for the commodity/CAC pairs. 
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Figure 3 
 
 
 
 
 
Figure 1.4 - Time varying conditional correlations for the commodity/DAX pairs. 
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Figure 4 
 
 
 
 
 
Figure 1.5 - Time varying conditional correlations for the commodity /FTSMIB pairs. 
Figure 5 
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Figure 1.6 -Time varying conditional correlations for the commodity/NKY pairs. 
Figure 6 
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Figure 1.7 - Time varying conditional correlations for the commodity/UKX pairs. 
Figure 7 
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Chapter 2: Impact of International and Local Conditions on Sovereign 
bond spreads: Evidence from Global Developed countries in North 
America, Europe and Pacific Rim Regions 
 
2.1. Introduction  
 
Fixed income securities, or bonds, play a critical role in constructing a well-
diversified portfolio. They provide capital stability, income, liquidity and 
diversification to other risky assets such as equities and property. On the other 
hand, including bonds of different countries to the portfolio with the appropriate 
hedging of currency risk could make the investors benefit from imperfect 
correlations across those issuers; since different countries may have dissimilar 
interest rate fluctuations, inflation and economic cycles. However in developing 
markets the bond yields may be also associated with changing or unstable political 
regimes and may show more volatility and uncertainty.  
Therefore, in this study we aim to answer the following questions:  
 What variables determine the sovereign yield spread of bonds on the secondary 
bond markets for the different countries and regions? The answer to this question 
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will help find what factors can determine each country’s capital costs or cost of 
borrowing.  
 Do the results change if computing the sovereign yield spread of the sample 
countries over their local government bonds instead of the U.S. treasuries?  The 
answer to this question can help future studies in calculating the accurate yield 
spreads.  
 What countries and regions are highly exposed to the international variables, 
especially US financial factors? 
 Do sovereign yield spreads in Eurozone area countries behave differently 
compared to that of other regions? The answer to this question is an important 
issue about the further development of the Euro and the Eurozone. 
In finding the answers to these questions this paper is organized as follows; in the 
next section we review the related literature. In section 3, we discuss the 
hypotheses, variables and methodology. Section 4 indicates our empirical analysis 
and discusses the results. Section 5 concludes.  
2.2. Literature Review 
 
Many interesting papers deal with the bond spreads of different part of the world 
and the factors that are able to influence them. The majority of studies cover the 
emerging markets. (See Kamin and Kleist, 1999; Rowland and Torres, 2004) Some 
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studies focusing on the Europe (See Dewachter et al., 2015; Tamakoshi & Hamori, 
2014; Costantini et al., 2014; Afonso and Nunes, 2012) and the others analyze the 
developed countries ( See Arslanalp and Poghosyan, 2014; Poghosyan, 2012).  
In this section we review the most related literature to our study.  
Dungey et al. (2000) focus on advanced economies and investigate the long-bond 
spreads between five countries - Australia, Japan, Germany, Canada and the UK - 
and the USA over the period 1991 to 1999.  
Dufrense et al. (2001) analyze the determinants of the corporate bonds credit 
spread from July 1988 to December 1992. The results show a negative and 
significant relationship between the credits spreads and squared level of the term 
structure, firm leverage and changes in business climate measured by monthly 
S&P500 returns. The impact of the changes in VIX index and changes in the slope 
of implied volatilities of options on S&P500 futures as the proxy of jump 
magnitudes and probabilities are negative. In addition they conclude that aggregate 
factors are much more important than the firm-specific factors in explaining the 
credit spread. Also equity and bonds do not react to the same aggregate factors. 
(Segmentation of bond and equity markets) 
 
Baek et al. (2005) construct a measure of the market’s attitude toward risk appetite 
index (RAI) and determine the Brady bond stripped yield spread of Argentina, 
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Brazil, Mexico, Philippines and Venezuela from 1992 to 1997. They categorize the 
economic variables in terms of solvency, liquidity and economic stability. Using 
the quarterly data, they find negative and significant coefficients for Real GDP 
growth, international reserves to import ratio and changes in the real exchange rate. 
An increase in the (RAI) is found to decrease the yield spread in their sample data. 
They also find a positive relationship between inflation rate and one-lagged 
dependent variable with the bond spread. In conclusion, the results suggest that 
liquidity, solvency and economic stability variables are important determinants of 
the market premium of country risk. However (RAI) significantly affects the Brady 
bond stripped yield spread in the sample data. 
Weigel, et al. (2006) analyze the impact of the changes in global, regional and 
country- specific factors on Distance-to-default factor for Argentina, Brazil, 
Mexico, Philippines and Venezuela using monthly data during 1994-2001. 
Applying a structural model, they find significant and positive coefficients for the 
global interest rate, US stock return, and regional stock market returns, country 
stock return and international reserves with the credit spreads. The relation of the 
credit spreads with regional stock market volatility and regional investment 
sentiment measured by the discount on closed-end funds are negative. Finally they 
conclude that the global and regional factors are more important than the country 
specific factors in determining the Distance-to-default variable. 
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Hilscher and Nosbusch (2010) examine the influence of global and country-
specific factors on the emerging market sovereign credit risk from 1994 to 2007. 
They calculate the EMBI2 yield spread over the US treasuries. The results show a 
positive and significant relationship between bond spread and VIX Index, 
country’s term of trade and debt to GDP ratio. On the other hand they find the 
negative significant coefficients for the default history and the ratio of reserves. 
The coefficients of the US default yield spread, aggregate liquidity and the US 
interest yield stay insignificant. 
In addition, they include the credit ratings and regional effects dummies to the 
model respectively, and these dummies increase the explanatory power of the 
model. They also find that spread levels are higher in Latin America compared to 
other regions. 
Jubinski and Lipton (2012) applying an AR (1)-GARCH (1, 1) model, investigate 
the effect of implied and contemporaneous equity market volatility on Treasury 
yields, corporate bond yield and yields over treasuries. They use the daily changes 
of the variables from September 2002 to December 2008. The results indicate a 
significant negative relationship between changes in VIX Index as the explanatory 
variable and the Treasury and corporate bond yields and no significant relationship 
with the changes in the yield spreads over treasuries. They mention that by 
                                                          
 
2  JPMorgan Emerging Market Bonds Index 
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increasing the expected volatility in the equity market, investors will increase their 
holdings of the US treasuries and high quality corporate bonds. This fact will 
increase the bond price and drive the yields down. Their findings support the 
Flight-to-quality result.  
Maltritz (2012) examines the factors that determine the sovereign bond spread of 
EMU members using a Bayesian Model Averaging (BMA) and annual data from 
1999 to 2009. He computes the bond spread over the 10-year maturity of German 
bonds. The highest inclusion probabilities belong to budget balance to GDP ratio 
and term of trade growth each with 100% (negative sign), market sentiment with 
99% (positive sign), trade balance with 80% (positive sign) and openness with 73.1 
% (negative sign). He also finds positive signs for inclusion of total government 
debt to GDP ratio, average interest rate, GDP growth, inflation variation, capital 
formation and US interest rate to the model. In addition, the signs for adding 
inflation, total debt and total debt to EMU debt ratio are found to be negative.   
Gueye and Sy (2013) examine the Emerging market country’s sovereign spreads 
for the 2000-2009 period and they find that sovereign credit rating, the fed funds 
future rate as a proxy of global liquidity, the slope of the yield curve, the EMBIG 
composite, the VIX and the oil prices significantly explain individual country 
sovereign spreads. 
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2.3. Data Description and Methodology 
 
A number of papers analyze bond spreads of different countries and they find 
different results because they use various samples, explanatory variables, 
methodology and period of study. We use a panel data on 24 developed countries 
in North America, Europe and Pacific Rim from January 2010 to March 2015.3 
Table A1 in Appendix 1 presents the frequency of observations for each region. 
2.3.1. Hypotheses  
 
The goal of this paper is to test the following hypotheses: 
1. The first main hypothesis is that the sovereign bond spreads are significantly 
related to the global and domestic economic conditions. We also set up eight sub-
hypothesizes regarding each explanatory variable, discussed later in this section.  
The results help find the factors that may determine the capital costs or the cost of 
borrowing.  
2. The results are significantly different if computing the sovereign spreads of the 
sample countries over their local government bonds instead of the US government 
                                                          
 
3 The following countries are included in the panel: North America (USA, Canada), Eurozone (France, Germany, 
Italy, Austria, Belgium, Greece, Ireland, Luxembourg, Netherlands, Portugal, Slovakia, Slovenia, Spain) , Other 
developed countries in Europe (United Kingdom, Denmark, Norway, Switzerland) and Pacific Rim (Hong Kong, New 
Zealand, Singapore, Australia, Japan) 
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bonds.  The findings can help future studies in calculating the accurate yield 
spreads.  
3. The regional effect is significant on determining the sovereign bond spreads. The 
results will show which regions are highly exposed to the international variables. 
4. The factors determining the sovereign yield spreads in Eurozone area countries are 
significantly different compared to that of other regions. The findings of this 
hypothesis are an important issue about the further development of the Euro and 
the Eurozone. 
2.3.2. Variables  
 
The variable to be explained is the sovereign bond spreads that we show either by 
USSPREADit if the yields are over the US treasuries or by LSPREADit if the yield 
spreads are calculated over the local government bonds with the same maturity. 
For the Eurozone region we calculate the local bond spreads over German 
government bonds yield since they use the same currency (See Bernoth and 
Erdogan, 2012; D’Agostino and Ehrmann, 2014). The Bloomberg Sovereign Bond 
Indices used in this study are the market-value-weighted indices measuring the 
fixed-rate local currency public obligations of 24 developed countries. 4  The 
                                                          
 
4.http://www.bloombergindexes.com/content/uploads/sites/3/2014/05/Global_Developed_Sovereign_Bond_Inde
x_Fact_Sheet.pdf 
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quality of these indexes is between B and AAA and the average maturity fluctuates 
between 4.34 years for Hong Kong to 15.49 years for UK. For calculating the yield 
spreads we use the 5-year or 10-year local or US government bonds depending on 
which one is closer to the maturity of each country’s sovereign bond index.  For 
controlling the regional effect we apply two methods. First we include region 
dummy variables to the model to find how it may change the results. Second we 
also construct a panel for each region and analyze each panel results specifically.  
In this study we consider monthly frequency data because of the availability of 
macroeconomic variables. Regarding the previous fixed income literature, we 
select eight independent variables to examine if they are able to determine the bond 
spreads. The first four explanatory variables are domestic vectors and the last four 
are vectors for global variables for country i at time t, respectively. 
As the proxies for the domestic macroeconomic fundamentals, the first variable 
that we use is Inflation (CPI) measured by log of consumer price index. Inflation 
plays an important role in the economy and it may affect the default risk as well. In 
one hand, since the higher inflation reduces the real value of domestic sovereign 
debt, it may negatively determine sovereign default. On the other hand, inflation 
will depreciate the domestic currency against the US dollars. Thus the higher 
inflation decreases the government’s ability to pay back debt in US dollar with the 
local fund indicating a positive relationship between the inflation rate and the 
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sovereign yield spread. In addition, since all the Eurozone countries face the same 
monetary policy made by European Central Bank (ECB), the impact of inflation in 
Eurozone countries may be different compared to other regions. (See Boehmer and 
Megginson, 1990; Min 1998; Baek, et. al., 2005, Eichler, 2014)  
The second domestic variable, Inflation variation (INFV) is a quadratic deviation 
of inflation from long term means. A high variation of inflation may increase the 
costs and make debt service more difficult (See Lemmen and Goodhart 1999 and 
Maltritz 2012). Therefore, we expect a significant negative sign for the coefficients 
of Inflation variation. 
We also use the log of Industrial Production (IP) as a proxy for local business cycle 
fluctuations or the variation in economic activity. (See Ozatay et al., 2007; 
Gilchrist et al., 2009) We hypothesize a negative and significant sign for the log of 
Industrial Production in our models. 
The last domestic variable is Country credit ratings (RATING) measured by 
sovereign credit ratings (See Kamin and Kleist, 1999; Erb et al., 2000 and Sy, 
2002; Gueye and Sy, 2013) as a proxy for the domestic macroeconomic 
fundamentals. Cantor and Packer (1996) investigate the factors that determine the 
sovereign ratings. The results indicate that the impact of the per capita income, 
GDP growth and Economic development on sovereign ratings is significant and 
positive. On the other hand, the increase in the rate of inflation, external debt and 
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default history will significantly decrease the sovereign rating. They conclude that 
the sovereign ratings behave as the aggregate macroeconomics indicators and 
therefore have stronge correlation with the credit spreads.  
The credit rating variable (RATING) is constructed based on Moody’s rating for 
long-term debt in domestic currency. 5 Afonso et al. (2007) conclude that the set of 
variables include real GDP, government debt, government effectiveness, external 
debt, external reserves and default history that are linked to determine the ratings, 
are actually among the main factors explaining sovereign spreads. We hypothesize 
a positive significant coefficient for this variable, as the decrease in rating indicates 
the collapse in the economic stability and consequently an increase in spreads. (See 
Gueye and Sy, 2013)  
Global financial conditions are proxies by a few variables as well.  The first 
variable is an aggregate measure of US macroeconomic conditions called the 
Aruoba-Diebold-Scotti Index (ADSI)6, which is designed to track real business 
conditions at a high frequency (See Aruoba et al., 2009). We expect a significant 
and negative relationship between the bond spread and ADSI factor. 
                                                          
 
5 For assignment of numerical values to credit ratings, we assign 1 to the worst credit rating and 22 to the best. 
6 The Aruoba-Diebold-Scotti business conditions index is designed to track real business conditions at high frequency. Its 
underlying (seasonally adjusted) economic indicators (weekly initial jobless claims; monthly payroll employment, industrial 
production, personal income less transfer payments, manufacturing and trade sales; and quarterly real GDP) blend high- and low-
frequency information and stock and flow data. http://www.philadelphiafed.org/research-and-data/real-time-center/business-
conditions-index/ 
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The second global variable is The Conference Board US lagging leading indicator7 
as the proxy of the U.S. economy or Global Business Cycle. The lagged leading 
indicator usually increases at the middle of a recession and it indicates the 
downturn in the global economy. (See Huang and Kong, 2003; Ozatay et al., 2007) 
We therefore expect a positive and significant sign for its coefficient.  
In order to study market sentiments toward risk and global risk appetite, we 
include the spread of high yield US corporate bonds provided by Bloomberg over 
US treasuries. (See Codogno et al.,2003 ; Bernpth and Erdogan, 2012; Maltritz, 
2012; D’Agostino and Ehrmann, 2014). Maltritz (2012) finds a high inclusion 
probability of about 99%, by including BBB-rated US corporate bonds over US 
treasuries as indicator of market sentiment in determining the sovereign yields 
spreads of EMU members using Bayesian Model Averaging. We hypothesize that 
this spread (HYS) is positively correlated with the sovereign bond spreads. (See 
D’Agostino and Ehrmann, 2014) 
We also use log of VIX index (VIX), measure of implied volatility of S&P 500 
index which is interpreted as the proxy of investor risk aversion and overall 
financial markets risk in the future (See Hartelius et al. 2008; Longstaff et al, 2011; 
Gueye and Sy 2013; Eichler , 2014). We hypothesize that this proxy for financial 
                                                          
 
7 Information on The Conference Board’s US lagging Leading Index is available at http://www.conference-board.com.  
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markets risk should positively relate to the sovereign bond spreads, since more risk 
aversion increases spreads. 
Table 2.1  indicates the summary of the variables in this study: 
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Table 2.1 
 
 
 
 
 
 
Variables Defenition Proxy  of Source Expected Sign
USSPREADLog of Bloomberg Sovereign yield spreads over the US treasury bonds Sovereign yield spreads Authors' calculations based on Bloomberg data Dep. Var.
LSPREAD Log of Bloomberg Sovereign yield spreads over the local government bonds Sovereign yield spreads 
Authors' calculations based on Mloomberg data and FRED 
(Federal Reseve bank of St.Louise )
Dep. Var.
CPI Log of Consumer Price Index Inflation The World bank database -
INFV Inflation variation is a quadratic deviation of inflation from long term mean Inflation variation Authors' calculations based on The World bank database -
IP Log of Industrial Production Local business cycle fluctuations The World bank database -
RATING Sovereign credit ratings Country credit ratings 
Authors' calculations based on  Moody’s data.
Local currency rating of long-term debt. 1=Default , 
+
ADSI The Aruoba-Diebold-Scotti Index (ADSI)  US macroeconomic conditions Federal Reserve Bank of Philadelphia -
CONFB
The Conference Board US lagging leading Economic indicator, include 
economic variables that tend to move after changes in the overall economy.
Global Business Cycle Bloomberg Database +
HYS The spread of high yield US corporate bonds over US treasuries Market sentiments toward risk / Global risk appetite Bloomberg Database +
VIX Log of  implied volatility of S&P 500 index  Investor risk aversion and overall market risk Bloomberg Database +
Variables Description 
Note. This table provides the definition , the source and the expected sign of the coefficient for the variables in the current study. Our sample includes the monthly data from 24 developed countries in 5 regions from Jan
2010 to March 2015. The Bloomberg Sovereign Bond Index is a rules-based market-value-weighted index engineered to measure the fixed-rate local currency public obligations of developed countries. The index is USD-
based and contains issues from the U.S., Canada, Europe and Pacific Rim countries. There is no rating restriction for inclusion. To be included in the index, a security must have a maturity of greater than 1 year at
rebalancing. Minimum par amounts are 1 billion (USD, CAD, EUR, AUD, NZD, SGD), 5 billion (DKK, NOK, SEK), 500 million (CHF, GBP, HKD) and 200 billion (JPY).
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 2.3.3. Summary Statistics 
 
Table 2.2, illustrates the statistical description of the variables for the full 
sample and each region specifically.  
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Table 2.2 
 
 
 
 
 
Panel A: Panel of 24 Developed Countries 
USSPREAD LSPREAD CPI INFV IP RATING ADSI CONFB HYS VIX
 Mean 3.682 3.718 4.659 2.576 23.068 19.578 0.016 2.146 28.431 2.899
 Median 3.975 4.054 4.661 2.242 23.139 22.000 0.005 3.131 31.509 2.821
 Maximum 4.988 5.042 4.813 12.442 26.383 22.000 0.829 4.432 50.943 3.817
 Minimum -1.359 -0.515 4.589 0.000 19.879 2.000 -0.579 -5.938 0.596 2.411
 Std. Dev. 0.884 0.944 0.039 1.995 1.553 4.130 0.265 2.601 15.753 0.293
 Skewness -2.216 -1.603 0.517 1.566 0.011 -1.957 0.262 -1.819 -0.221 0.967
 Kurtosis 8.483 5.531 3.734 7.060 2.486 6.435 2.940 5.248 1.653 3.686
 Observations 1391 1391 1391 1391 1391 1391 1391 1391 1391 1391
Panel B: North America
USSPREAD LSPREAD CPI INFV IP RATING ADSI CONFB HYS VIX
 Mean 3.572 3.515 4.654 2.394 24.991 22.000 0.016 2.146 28.431 2.899
 Median 3.860 3.883 4.657 2.233 24.972 22.000 0.005 3.131 31.509 2.821
 Maximum 4.381 4.461 4.694 5.347 26.383 22.000 0.829 4.432 50.943 3.817
 Minimum 0.431 0.324 4.603 0.000 23.597 22.000 -0.579 -5.938 0.596 2.411
 Std. Dev. 0.890 0.938 0.028 1.614 1.308 0.000 0.265 2.601 15.753 0.293
 Skewness -2.001 -1.814 -0.413 0.189 0.001  NA 0.262 -1.819 -0.221 0.967
 Kurtosis 6.513 5.598 2.041 1.820 1.005  NA 2.940 5.248 1.653 3.686
 Observations 124 124 124 124 124 124 124 124 124 124
Panel C: Erozone Area
USSPREAD LSPREAD CPI INFV IP RATING ADSI CONFB HYS VIX
 Mean 3.605 3.716 4.660 2.421 22.782 17.829 0.016 2.146 28.431 2.899
 Median 3.963 4.131 4.664 2.273 22.941 20.000 0.005 3.131 31.509 2.821
 Maximum 4.988 5.042 4.712 6.915 25.212 22.000 0.829 4.432 50.943 3.817
 Minimum -1.359 -0.364 4.600 0.000 19.879 2.000 -0.579 -5.938 0.596 2.411
 Std. Dev. 0.964 1.041 0.028 1.428 1.457 4.938 0.265 2.601 15.753 0.293
 Skewness -1.973 -1.433 -0.388 0.700 -0.255 -1.082 0.262 -1.819 -0.221 0.967
 Kurtosis 6.930 4.358 2.083 3.330 2.217 3.434 2.940 5.248 1.653 3.686
 Observations 764 764 764 764 764 764 764 764 764 764
Panel D: Other Europe
USSPREAD LSPREAD CPI INFV IP RATING ADSI CONFB HYS VIX
 Mean 3.677 3.872 4.647 2.141 23.314 21.895 0.016 2.146 28.431 2.899
 Median 4.019 4.190 4.643 1.667 23.229 22.000 0.005 3.131 31.509 2.821
 Maximum 4.586 4.861 4.734 8.412 24.379 22.000 0.829 4.432 50.943 3.817
 Minimum -4.828 1.000 4.593 0.014 22.372 21.000 -0.579 -5.938 0.596 2.411
 Std. Dev. 1.065 0.806 0.041 1.864 0.683 0.307 0.265 2.601 15.753 0.293
 Skewness -3.404 -1.685 0.416 1.056 0.349 -2.580 0.262 -1.819 -0.221 0.967
 Kurtosis 20.662 5.540 2.073 3.723 1.984 7.656 2.940 5.248 1.653 3.686
 Observations 248 248 248 248 248 248 248 248 248 248
Panel E: Pacific Rim
USSPREAD LSPREAD CPI INFV IP RATING ADSI CONFB HYS VIX
 Mean 3.633 3.375 4.665 3.600 22.767 21.212 0.016 2.146 28.431 2.899
 Median 3.943 3.819 4.656 2.799 22.548 22.000 0.005 3.131 31.509 2.821
 Maximum 4.630 4.652 4.813 12.442 25.598 22.000 0.829 4.432 50.943 3.817
 Minimum -2.064 -0.515 4.589 0.000 20.705 18.000 -0.579 -5.938 0.596 2.411
 Std. Dev. 1.031 1.107 0.057 3.093 1.813 1.131 0.265 2.601 15.753 0.293
 Skewness -2.417 -1.443 0.626 1.036 0.337 -1.169 0.262 -1.819 -0.221 0.967
 Kurtosis 9.739 4.387 2.495 3.414 1.643 2.988 2.940 5.248 1.653 3.686
 Observations 312 312 312 312 312 312 312 312 312 312
Summary Statistics
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Table 2.2 – Continue 
 
 
Table 2.3 presents the correlation coefficients for the variables in our model. 
The results do not show any indicators of collinearity problems. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note. This table provides the summary statistics for monthly data of the variables from Jan. 2010 to March 2015. Panel A
shows the statistics for all the 24 developed countries in our sample. Panel B,C,D, and E presents the statistics for North
America, Eurozone, Other Europe and Pacific Rim countries , respectively. USSPREAD is the log of Bloomberg soverein
yield spreads of each country over the US treasury bonds. LSPREAD indicates the log of Bloomberg sovereign yield spreads
of each country over the local government bond with the closest maturity. For Eurozone countries we use the Germany
government bond as the benchmark for the local government bond. We collect these data from Bloomberg database and
Federal Reserve bank of St.Louise (FRED). CPI is the log of Consumer price Index, INFV indicates the inflation variation
which is a quadratic deviation of inflation from long term mean and IP is the log of industrial production as a proxy of local
business cycle fluctuations. The sourse of these three variables is The Word Bank Database. RATING is the proxy of
country credit ratings measured by Sovereign credit ratings that authors compute the numerical values based on Moody's
data local currency rating of long-term debt (1= Default, 22= high grade). ADSI is the symbol of The Aruoba-Diebold-Scotti
Index collected from Federal Reserve Bank of Philadelphia.CONFB shows the conference board US lagging leading
Economic indicator collected from Bloomberg. The spread of high yield US corporate bonds over US treasuries shows by
HYS and VIX indicates the log of implied volatility of S&P500 index, both collected from Bloomberg.
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Table 2.3 
 
2.3.4. Methodology 
 
For the methodology, we follow-up with a series of multivariate regression 
panels that attempt to more accurately define the role that international and local 
financial conditions play in explaining sovereign bond spreads. 
Performing the Hausman (1978) specification test, we observe that the random 
effects estimator would not be consistent. Therefore we use the fixed effects 
estimator. The results of Hausman test are presented along with the regression 
results. For assurance a reliable estimation of the significance of the results, the 
statistical values are computed based on heteroskedasticity and autocorrelation 
robust standard errors.  
Variables USSPREAD LSPREAD CPI INFV IP RATING ADSI CONFB HYS VIX
USSPREAD 1
LSPREAD 0.856 1
CPI 0.446 0.425 1
INFV -0.330 -0.317 0.170 1
IP -0.009 -0.007 -0.218 -0.147 1
RATING -0.035 -0.149 -0.133 0.172 0.232 1
ADSI -0.025 0.097 0.095 0.086 -0.007 -0.023 1
CONFB 0.759 0.683 0.602 -0.404 -0.005 -0.206 -0.008 1
HYS 0.581 0.666 0.650 -0.082 -0.022 -0.247 0.148 0.797 1
VIX -0.229 -0.313 -0.430 -0.010 0.004 0.154 -0.029 -0.515 -0.727 1
Note. The table reports correlation matrices for a panel of 24 developed countries sovereign yield spreads and various global and
domestic economic factors from Jan. 2010 to March 2015. USSPREAD is the log of Bloomberg soverein yield spreads of each
country over the US treasury bonds. LSPREAD indicates the log of Bloomberg sovereign yield spreads of each country over the
local government bond with the closest maturity. For Eurozone countries we use the Germany government bond as the benchmark
for the local government bond. We collect these data from Bloomberg database and Federal Reserve bank of St.Louise (FRED).
CPI is the log of Consumer price Index, INFV indicates the inflation variation which is a quadratic deviation of inflation from long
term mean and IP is the log of industrial production as a proxy of local business cycle fluctuations. The sourse of these three
variables is The Word Bank Database. RATING is the proxy of country credit ratings measured by Sovereign credit ratings that
authors compute the numerical values based on Moody's data local currency rating of long-term debt (1= Default, 22= high
grade). ADSI is the symbol of The Aruoba-Diebold-Scotti Index collected from Federal Reserve Bank of Philadelphia.CONFB
shows the conference board US lagging leading Economic indicator collected from Bloomberg. The spread of high yield US
corporate bonds over US treasuries shows by HYS and VIX indicates the log of implied volatility of S&P500 index, both collected
from Bloomberg.
Correlation matrices
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Hence we are interested in finding a long-run relationship between bond spreads 
and its determinants; we verify that our data are stationary using Levin-Lin-Chu 
Panel Unit Root test. The null hypothesis for this test is Panels contain unit 
roots. The results presented in Table A2 in Appendix A confirm that we are able 
to reject the null hypothesis. Following Cremers et al. (2008) and other papers 
in the literature we regress credit spread levels rather than changes. This permits 
us to analyze the determinants of time-series variation as well as cross-sectional 
variation in credit spreads.  
Table 2.4 presents the estimation results for the entire sample. 
2.4. Empirical Results  
 
2.4.1. The determinants of Sovereign bond spreads  
 
Our regressions proceed as follows. First, we report the results of a fixed effect 
regression treating the bond spreads over US treasuries as a dependent variable. 
Second, we remove the regional effect by including region dummies to the 
model. In the Third model we use the fixed effect regression results for the bond 
spreads over local government bonds. For the Fourth model we remove the 
regional effects by including regional dummies. The following regressions 
indicate the models presented in Table 2.4: 
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Model (1) analyses the determinants of the bond spreads over the U.S. treasuries 
using a robust fixed effect regression: 
USSPREADit = c + β1*CPIit + β2*INFVit+ β3*IPit + β4* RATINGit + β5*ADSIit+ β6*CONFBit+ β7*HYSit+ β8*VIXit+ uit         (1) 
  
In Model (2), we include the dummy variables to the previous model to control 
for the regional effects. Our sample is categorized to the four regions that dum1 
to dum4 variables belonged to North America, Eurozone, Other developed 
countries in Europe and Pacific-Rim, respectively. We drop dum1, since it 
causes the collinearity problems in our model: 
  USSPREADit = c + β1*CPIit + β2*INFVit+ β3*IPit + β4* RATINGit + β5*ADSIit+ β6*CONFBit+ β7*HYSit+ β8*VIXit+ uit  + β9*dum2 + β10* 
dum3 + β11*dum4+ uit                                                               (2) 
                                                                                                            
Model (3) investigates the factors that determine the spreads over the local 
government bonds: 
LSPREADit = c + β1*CPIit + β2*INFVit+ β3*IPit + β4* RATINGit + β5*ADSIit+ β6*CONFBit+ β7*HYSit+ β8*VIXit + uit    (3) 
           
In model (4), dummy variables are included to control for the regional effects:  
LSPREADit = c + β1*CPIit + β2*INFVit+ β3*IPit + β4* RATINGit + β5*ADSIit+ β6*CONFBit+ β7*HYSit+ β8*VIXit+ uit  + β9*dum2 + β10* 
dum3 + β11*dum4+ uit                                                                                              (4)  
                                                                                                                     
In this section, we analyze the outputs of model (1) in Table 4 to focus on the 
determinants of the bond spreads over the U.S. treasuries (USSPRED) for the 
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entire sample. Among the domestic factors, the log of inflation (CPI) and 
Inflation variability (INFV) significantly explain the bond spreads over the U.S. 
treasuries (USSPREAD). As we expect the higher inflation decreases the bond 
spreads over the U.S. treasuries. Our result is in the same line with Maltritz 
(2012) and Cantor and Packer (1996). We also find that Inflation variability is 
negatively correlated to the bond spreads, as the high fluctuation in inflation 
may increase the cost of debt and the yields spreads (Lemmen and Goodhart, 
1999; Maltritz, 2012). The results do not show any evidence for a significant 
correlation between other two domestic variables, the industrial production and 
credit rating, and the sovereign bond spreads.  
On the other hand, all the global variables are significant in determining the 
USSPREAD with the expected signs. The coefficient of ADSI with -0.167 
indicates that with 1% improvement in the U.S. macroeconomic conditions the 
bond spreads over U.S. treasuries drop 0.167% in average. The coefficient of 
the conference board lagging leader index is positive and a little higher, 0.226. 
The relationship between yield spreads and market sentiment or global risk 
appetite is positive but very small, 0.0251 (See D’Agostino and Ehrmann, 
2014). And the last global variable, implied volatility shows a positive and 
significant relation with the bond spreads, 1.133. The R-Squared equal to 65.6% 
shows that the explanatory power of the model is relatively high.  
 
61 
 
The explanation of the results for model (3), LSPREAD as the dependent 
variable, is almost the same with model (1) with a few differences. Inflation and 
ADSI coefficients are not significant anymore in this model. Inflation variation 
seems to have a higher opposite impact on LSPREAD as the coefficients change 
from -0.0516 to -0.108. The influences of CONFB and VIX variables decrease 
from 0.226 to 0.0645 and from 1.133 to 1.046, respectively. The reason behind 
this fact is that when we calculate the spreads over the local government bonds, 
the effect of the local variables should be higher and the power of the global 
variables in explaining the bond spreads might decrease. The coefficient of the 
U.S. corporate high yield spreads (HYS) increases in model (3), however the 
change is very small. The explanatory power of Model (3) is 64.2%. 
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Table 2.4 
Determinants of the sovereign yield spreads for 24 developed countries  
Models (1) (2) (3) (4) 
Dependent Variables USSPREAD USSPREAD LSPREAD LSPREAD 
Country  Variables          
Inflation ( log of CPI) -3.084*** -1.553 -2.354 -0.828 
 
(0.993) (1.075) (1.488) (1.425) 
Inflation Variability (INFV) -0.052*** -0.035** -0.108*** -0.088*** 
 
(0.015) (0.016) (0.021) (0.023) 
Industrial Production (log of IP) -0.544 -0.020 -1.005 -0.009 
 
(0.418) (0.028) (0.814) (0.027) 
Sovereign Credit Rating (RATING) 
-0.020 0.015 -0.025 0.005 
(0.018) (0.022) (0.020) (0.019) 
Global variables  
    ADSI -0.167*** -0.168*** 0.049 0.034 
 
(0.053) (0.053) (0.045) (0.045) 
Conference Board lagging Leader Index 
(ConfB) 
0.226*** 0.238*** 0.064** 0.081*** 
(0.019) (0.020) (0.024) (0.026) 
US Corporate High yield minus US 
Treasuries (HYS) 
0.0251*** 0.022*** 0.048*** 0.044*** 
(0.004) (0.004) (0.004) (0.004) 
Overall Market risk  (log of VIX) 1.133*** 1.110*** 1.046*** 1.020*** 
 
(0.044) (0.043) (0.065) (0.064) 
Control Variables 
    dum2 
 
-0.029 
 
0.156 
  
(0.090) 
 
(0.096) 
dum3 
 
0.033 
 
0.303*** 
  
(0.092) 
 
(0.090) 
dum4 
 
0.080 
 
-0.038 
  
(0.166) 
 
(0.134) 
Constant 26.61** 6.764 34.080 3.365 
 
(10.130) (5.046) (23.330) (6.829) 
     
Observations 1420 1420 1416 1416 
R-squared 0.656 0.651 0.642 0.636 
Number of ID 24 24 24 24 
Country FE YES YES YES YES 
Year FE NO NO NO NO 
Region Effect NO YES NO YES 
chi2-Hausman Test 109.100 63.730 59.280 63.730 
p-value  0.000 0.000 0.000 0.000 
 
 
 
63 
 
Table 2.4 - Continue 
Note. This table presents the Fixed Effect regression results for the sovereign yield spreads of 24 
developed countries over the sample period (Jan.2010 to March 2015). In Model (1&2) and (3&4) the 
dependent variables are the Bloomberg sovereign yield spreads over the U.S. treasuries and the 
Bloomberg sovereign yield spreads over the local government bond, respectively. For Eurozone 
countries we use the Germany government bond as the benchmark for the local government bond. We 
collect these data from Bloomberg database and Federal Reserve bank of St. Louise (FRED). CPI is 
the log of Consumer price Index, INFV indicates the inflation variation which is a quadratic deviation 
of inflation from long term mean and IP is the log of industrial production as a proxy of local business 
cycle fluctuations. The source of these three variables is The Word Bank Database. RATING is the 
proxy of country credit ratings measured by Sovereign credit ratings that authors compute the 
numerical values based on  Moody's data local currency rating of long-term debt (1= Default, 22= high 
grade). ADSI is the symbol of The Aruoba-Diebold-Scotti Index collected from Federal Reserve Bank 
of Philadelphia. CONFB shows the conference board US lagging leading Economic indicator collected 
from Bloomberg. The spread of high yield US corporate bonds over US treasuries shows by HYS and 
VIX indicates the log of implied volatility of S&P500 index, both collected from Bloomberg. The 
Dummy variables control for the region effect in the models. The significant statistics are presented in 
bold and Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 
 
 
2.4.2. Does it lead to the different results if using the local spreads instead of 
the US spreads? 
 
In conclusion, our findings from model (1) and (3) indicate that Inflation 
variability (INFV), Conference board lagging leader index(CONFB), market 
sentiment(HYS) and the implied volatility(VIX) are the domestic and 
international factors which can determine the bond spreads over the U.S. 
treasuries (USSPREAD) and over the local government bonds (LSPREAD) 
with the expected signs. Furthermore, Inflation (CPI) and ADSI are found to be 
significant in determining the bond spreads over the U.S. treasuries 
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(USSPREAD) with the expected signs. The explanatory power of the model 
decrease from 65.6% in model (1) to 64.2% in model (3).  
Finally, the results are slightly different when we compute the yield spreads 
over the local government bonds. 
2.4.3. Regional effect and dummy variables  
 
In Model (2) and (4), controlling for the regional effects in our sample, we 
include three dummy variables to the model. Dum1 is dummy variable for 
North America, dum2 for Eurozone, dum3 for other developed countries in 
Euro and dum4 for the Pacific Rim region. We drop dum1 for the reason of 
collinearity problems. For the bond spreads over the U.S. treasuries 
(USSPREAD), we observe almost the same results after adding the dummy 
variables. The R-Squared decline slightly from 65.6% to 65.1%. The only 
significant difference in the explanatory variables comes back to the Inflation 
(CPI) which is not significant in model (2) after controlling for the regional 
effect. The other coefficients show the same sign and very close numbers after 
including the regional effects to the model. 
In model (4), we include the dummy variables to analyze how the regional 
effect changes the determinants of the spreads over the local government bonds. 
In this case, we observe the same significant explanatory variables. The 
coefficient amounts are also very close to the results without dummies. The 
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explanatory power of the model drops from 64.2% to 63.6% after including the 
regional effects to the model (3). The coefficient of dum3 is positive and 
significant which indicates that the other developed countries in Europe have a 
significantly higher bond spreads over the local government bonds compared to 
other regions. 
To conclude, there is no evidence to reject the null hypothesis of there is no 
difference between coefficients with and without including regional dummy 
variables. Thus, the regional effect cannot make any difference in determining 
the bond spreads.  
In the next section, we will analyze the yield spreads for each region in our 
sample specifically.  
2.4.4. Does Europe behave differently rather than other regions? 
 
Since the financial system of the countries in the Eurozone area is under the 
European Central Bank (ECB) monetary policy, studying the financial behavior 
of these countries may lead us to different results. Sovereign bond yields in 
Europe advance gradually towards negative sign in 2015 that U.S. investment 
bank Goldman Sachs has called it the "new normal" in the region. In addition, 
significant default risk of several EMU member states imposes high costs for all 
member states and therefore determining the factors which related to the bond 
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spreads and the government cost of debt has become an interesting topic for the 
empirical literatures. 
In this section, first we analyze the determinants of Eurozone bond spreads. 
Then we analyze model (1) and (3) for other regions and compare the results. 
2.4.5. Eurozone 
 
Table 2.5 presents the results of Model (1) and (3) for the countries in Eurozone 
from 2010:01 to 2015:03. 
Model (1) indicates the factors that explain the yield spreads over the U.S. 
treasuries (USSPREAD) in the Eurozone. Inflation variability (INFV) is the 
domestic factor which determines USSPREAD significantly (-0.083). ADSI is 
negatively significant, while CONFB, HYS and VIX are significant with the 
positive sign.  
In Model (3) the dependent variable is the yield spreads over German 
government bonds as a safe haven. Among the domestic variables being tested 
in this study, the coefficients of Inflation variability (-0.119) and the Industrial 
production (-1.117) are significant with the expected direction in our 
hypotheses. Thus, the higher variation in the inflation and the greater fluctuation 
in local business decrease the bond spread over German government bonds 
(LSPREAD).  
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Market sentiments toward risk (HYS) and overall investor risk aversion (VIX) 
are the global factors that play a significant role in determining the bond spreads 
in the Eurozone. The coefficient of HYS is 0.056 and the one for VIX is 1.090 
indicating that an increase in the global risk appetite brings the bond spreads up. 
In conclusion, computing the yield spreads over the German government bonds 
instead of the U.S treasuries, shows more domestic factors and less global 
factors significantly determine the bond spreads in the Eurozone. In addition, R-
squared increases from 67.4% to 69.8% indicating the greater explanatory 
power of model (3) compared to model (1). 
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Table 2.5 
Determinants of the sovereign yield spreads for Eurozone 
Models (1) (3) 
Dependent Variables USSPREAD LSPREAD 
Country  Variables      
Inflation ( log of CPI) -3.998 2.234 
 
(2.554) (4.431) 
Inflation Variability (INFV) -0.0829*** -0.119*** 
 
(0.026) (0.026) 
Industrial Production (log of IP) -0.437 -1.117** 
 
(0.421) (0.454) 
Sovereign Credit Rating (RATING) 
-0.012 -0.007 
(0.018) (0.016) 
Global variables  
  ADSI -0.188** 0.033 
 
(0.079) (0.070) 
Conference Board lagging Leader 
Index (ConfB) 
0.169*** -0.0067 
(0.014) (0.017) 
US Corporate High yield minus US 
Treasuries (HYS) 
0.035*** 0.056*** 
(0.007) (0.007) 
Overall Market risk  (log of VIX) 1.090*** 1.018*** 
 
(0.050) (0.086) 
Constant 14.87* 7.826 
 
(7.686) (13.550) 
   R-squared 0.674 0.698 
Country FE YES YES 
Year FE NO NO 
chi2-Hausman Test 71.910 76.330 
p-value  0.000 0.000 
Note. This table presents the Fixed Effect regression results for the 
sovereign yield spreads of Eurozone countries over the sample 
period (Jan.2010 to March 2015). In Model 1and 3 the dependent 
variables are the sovereign yield spreads over the U.S. treasuries, 
the sovereign yield spreads over the Germany government bond, 
respectively. We collect these data from Bloomberg database and 
Federal Reserve bank of St. Louise (FRED). CPI is the log of 
Consumer price Index, INFV indicates the inflation variation 
which is a quadratic deviation of inflation from long term mean 
and IP is the log of industrial production as a proxy of local 
business cycle fluctuations. The source of these three variables is 
The Word Bank Database. RATING is the proxy of country credit 
ratings measured by Sovereign credit ratings that authors compute 
the numerical values based on  Moody's data local currency rating 
of long-term debt (1= Default, 22= high grade). ADSI is the 
symbol of The Aruoba-Diebold-Scotti Index collected from 
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Federal Reserve Bank of Philadelphia. CONFB shows the 
conference board US lagging leading Economic indicator 
collected from Bloomberg. The spread of high yield US corporate 
bonds over US treasuries shows by HYS and VIX indicates the 
log of implied volatility of S&P500 index, both collected from 
Bloomberg. The significant statistics are presented in bold and 
Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * 
p<0.1). 
2.4.6. North America 
 
Model (3) in Table 2.6 presents the results of regressing the North America 
bond spreads over their local government bonds on the three domestic and four 
global factors. Notice that we drop the Rating as a regressor since this factor is 
constant for both USA and Canada which causes collinearity problems. The 
findings show that the conference board lagging leader index (CONFB), the 
U.S. high yield spreads (HYS) and the log of implied volatility index (VIX), 
positively determine the bond spreads. We could not find any evidence that the 
coefficients of our domestic variables are not equal to zero. Actually, for the 
global factors we apply the U.S. economy and U.S. stock market condition, 
which indicates that there is not much difference between the domestic or global 
variables in this panel. The VIX has the coefficient of 1.161 which shows the 
high influence of the stock market volatility on the bond spreads in North 
America. The R-squared reaches 98.6% in this model. 
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Table 2.6 
Determinants of the sovereign yield spreads for North America 
Models (1) (3) 
Dependent Variables USSPREAD LSPREAD 
Country  Variables      
Inflation ( log of CPI) -9.834 -9.132 
 
(7.855) (7.979) 
Inflation Variability (INFV) -0.054 -0.059 
 
(0.050) (0.050) 
Industrial Production (log of IP) 0.000 0.044 
 
(0.034) (0.034) 
Global variables  
  ADSI -0.041 -0.054 
 
(0.160) (0.159) 
Conference Board Leader Index (ConfB) 
0.250*** 0.256*** 
(0.062) (0.056) 
US Corporate High yield minus US 
Treasuries (HYS) 
0.028** 0.031** 
(0.012) (0.012) 
Overall Market risk  (log of VIX) 1.159*** 1.161*** 
 
(0.215) (0.210) 
Constant 3.856 3.477 
 
(3.046) (3.097) 
   R-squared 0.986 0.986 
Country FE YES YES 
Year FE NO NO 
chi2-Hausman Test 80.910 206.360 
p-value  0.000 0.000 
Note. This table presents the Fixed Effect regression results for the 
sovereign yield spreads of the North America countries over the sample 
period (Jan.2010 to March 2015). In Model 1 and 3 the dependent 
variables are the sovereign yield spreads over the U.S. treasuries, the 
sovereign yield spreads over the local government bond, respectively.  
We collect these data from Bloomberg database and Federal Reserve 
bank of St. Louise (FRED). CPI is the log of Consumer price Index, 
INFV indicates the inflation variation which is a quadratic deviation of 
inflation from long term mean and IP is the log of industrial production 
as a proxy of local business cycle fluctuations. The source of these 
three variables is The Word Bank Database.  ADSI is the symbol of 
The Aruoba-Diebold-Scotti Index collected from Federal Reserve Bank 
of Philadelphia. CONFB shows the conference board US lagging 
leading Economic indicator collected from Bloomberg. The spread of 
high yield US corporate bonds over US treasuries shows by HYS and 
VIX indicates the log of implied volatility of S&P500 index, both 
collected from Bloomberg.  The significant statistics are presented in 
bold and Robust standard errors in parentheses (*** p<0.01, ** p<0.05, 
* p<0.1). 
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2.4.7. Other Europe 
 
Model (3) in Table 2.7 illustrates the determinants of the yield spreads of the 
developed countries in Europe but not in the Eurozone. Inflation (CPI) and 
Inflation variability (INFV) from the domestic factors and Conference board 
lagging leader index (CONFB), U.S. corporate high yield spread (HYS) and log 
of VIX index (VIX) are found to be able to significantly explain the bond 
spreads in Europe. The coefficient of Inflation is positive and significant 
(2.193). In our hypothesis we expect a negative sign for this factor. Even 
though, the inflation rate may positively relate to the sovereign bond spread, as 
the depreciation of the domestic currency against the US dollar declines the 
government’s ability to pay back debt in US dollar using local funds. Inflation 
variability negatively related to the bond spreads as we expect. CONFB, HYS 
and VIX found to have positive and significant relation with the yield spreads as 
we hypothesized. The R squared is 98.7 percent which shows the high 
explanatory power of the model.   
 
 
 
 
 
72 
 
Table 2.7 
Determinants of the sovereign yield spreads for Other Developed Europe 
Models (1) (3) 
Dependent Variables USSPREAD LSPREAD 
Country Variables      
Inflation ( log of CPI) 3.666*** 2.193** 
 
(1.359) (0.932) 
Inflation Variability (INFV) -0.057 -0.061** 
 
(0.058) (0.029) 
Industrial Production (log of IP) -0.102 -0.074 
 
(0.087) (0.050) 
Sovereign Credit Rating (RATING) 
-0.094 0.064 
(0.177) (0.109) 
Global variables  
  ADSI -0.295 0.062 
 
(0.205) (0.095) 
Conference Board lagging Leader Index 
(ConfB) 
0.264*** 0.106*** 
(0.037) (0.029) 
US Corporate High yield minus US 
Treasuries (HYS) 
0.010** 0.027*** 
(0.005) (0.004) 
Overall Market risk  (log of VIX) 1.243*** 0.910*** 
 
(0.227) (0.119) 
Constant -2.270** -1.619 
 
(1.137) (1.044) 
   R-squared 0.969 0.987 
Country FE YES YES 
Year FE NO NO 
chi2-Hausman Test 53.970 10.370 
p-value  0.000 0.240 
Note. This table presents the Fixed Effect regression results for the 
sovereign yield spreads of other developed countries in Europe over the 
sample period (Jan.2010 to March 2015). In Model 1and 3 the dependent 
variables are the sovereign yield spreads over the U.S. treasuries and the 
sovereign yield spreads over the local government bond, respectively. We 
collect these data from Bloomberg database and Federal Reserve bank of St. 
Louise (FRED). CPI is the log of Consumer price Index, INFV indicates the 
inflation variation which is a quadratic deviation of inflation from long term 
mean and IP is the log of industrial production as a proxy of local business 
cycle fluctuations. The source of these three variables is The Word Bank 
Database. RATING is the proxy of country credit ratings measured by 
Sovereign credit ratings that authors compute the numerical values based on  
Moody's data local currency rating of long-term debt (1= Default, 22= high 
grade). ADSI is the symbol of The Aruoba-Diebold-Scotti Index collected 
from Federal Reserve Bank of Philadelphia.CONFB shows the conference 
board US lagging leading Economic indicator collected from Bloomberg. 
The spread of high yield US corporate bonds over US treasuries shows by 
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HYS and VIX indicates the log of implied volatility of S&P500 index, both 
collected from Bloomberg. The significant statistics are presented in bold 
and Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 
   Compared to Model (1), computing the yield spread over the local government 
bonds in other developed countries in Europe, indicates more domestic factors 
significantly explain the yield spreads. 
2.4.8. Pacific Rim 
 
Model (3) in Table 2.8 shows the interesting results of determining the bond 
spreads in the Pacific-Rim region. All the domestic factors are significant in this 
model. Except for ADSI as the global economic conditions, all other variables 
are significant with the expected sign. The R-Squared is 95.3%.  
Compared to model (1), more country specific factors significantly determine 
the yield spreads that we compute over the local government bonds instead of 
the U.S. treasuries. 
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Table 2.8 
Determinants of the sovereign yield spreads for Pacific Rim 
Models (1) (3) 
Dependent Variables USSPREAD LSPREAD 
Country Variables      
Inflation ( log of CPI) -3.687*** -2.200* 
 
(1.038) (1.139) 
Inflation Variability (INFV) -0.004 -0.063*** 
 
(0.022) (0.021) 
Industrial Production (log of IP) -0.064** -0.157*** 
 
(0.025) (0.030) 
Sovereign Credit Rating (RATING) 
0.137*** -0.131*** 
(0.039) (0.044) 
Global variables  
  ADSI -0.101 -0.011 
 
-0.141 -0.152 
Conference Board lagging Leader Index 
(ConfB) 
0.328*** 0.178*** 
(0.042) (0.040) 
US Corporate High yield minus US 
Treasuries (HYS) 
0.010** 0.034*** 
(0.004) (0.006) 
Overall Market risk  (log of VIX) 1.110*** 1.163*** 
 
(0.171) (0.191) 
Constant 3.241*** 3.256*** 
 
(1.015) (1.175) 
   R-squared 0.972 0.953 
Country FE YES YES 
Year FE NO NO 
chi2-Hausman Test 118.400 86.660 
p-value  0.000 0.000 
Note. This table presents the Fixed Effect regression results for the 
sovereign yield spreads of other developed countries in Europe over the 
sample period (Jan.2010 to March 2015). In Model 1and 3 the dependent 
variables are the sovereign yield spreads over the U.S. treasuries and the 
sovereign yield spreads over the local government bond, respectively. 
We collect these data from Bloomberg database and Federal Reserve 
bank of St. Louise (FRED). CPI is the log of Consumer price Index, 
INFV indicates the inflation variation which is a quadratic deviation of 
inflation from long term mean and IP is the log of industrial production 
as a proxy of local business cycle fluctuations. The source of these three 
variables is The Word Bank Database. RATING is the proxy of country 
credit ratings measured by Sovereign credit ratings that authors compute 
the numerical values based on  Moody's data local currency rating of 
long-term debt (1= Default, 22= high grade). ADSI is the symbol of The 
Aruoba-Diebold-Scotti Index collected from Federal Reserve Bank of 
Philadelphia.CONFB shows the conference board US lagging leading 
Economic indicator collected from Bloomberg. The spread of high yield 
US corporate bonds over US treasuries shows by HYS and VIX indicates 
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the log of implied volatility of S&P500 index, both collected from 
Bloomberg. The significant statistics are presented in bold and Robust 
standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 
2.5. Conclusion 
 
Finding the local and global variables that determine the fixed income returns 
play an important role in diversification and investments in the financial 
markets. 
Therefore, in this paper we analyze the yield spreads of 24 developed countries 
in different regions from 2010:01 to 2015:03 to discover which country’s 
specific factors and global variables determine the yield spreads. We also 
compute the yield spreads using two methods, one over the U.S. treasuries and 
another over the local government bonds in order to test any effect in the 
results.  
We control for the regional effect in two different ways. First we add the region 
dummy variables to our model and second, we construct specific panels for 
each region.  
Last but not least, we are interested in analyzing the Eurozone countries’ 
behavior in determining the yield spreads compared to that of other regions.  
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Our results of Fixed Effect regression models for the entire sample indicate that 
computing the bond spreads over the local government bonds instead of over 
the U.S. treasuries, slightly changes the results.  
In addition, the regional effect does not make any difference in the results of our 
regressions.  
Inflation variability (INFV), the conference board US lagging leading Economic 
indicator (CONFB), the high yield US corporate bonds spreads (HYS) and the 
log of implied volatility (VIX) are the factors that determine the yield spreads 
over the local government bonds in our entire sample. 
The results of the Fixed Effect regressions for each region indicate several 
findings. First, by computing the yield spreads over the local government bonds 
instead of the U.S. treasuries, more country-specific variables are found to be 
significant in determining the yield spreads. 
Second, the yield spreads of all the regions except the Eurozone are positively 
exposed to three global factors (CONFB, HYS and VIX).  CONFB, as the proxy 
of Global Business Cycle, however, does not significantly explain the yield 
spreads in Eurozone, indicating that this region is less exposed to the global 
factors compared to the other regions.  
Among domestic variables, Inflation variability (INFV) is found to determine 
the yield spreads in all the regions.  
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Finally, overall market risk aversion measured by log of implied volatility index 
(VIX) has a positive impact on the yield spreads in all the regions, showing the 
strong relationship between the fixed income and the stock markets. 
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Appendix 2.A 
Table 2A.1 
 
 
 
 
 
 
 
 
 
 
 
 
Region Freq. Percent
North America 126 8.33
Other  Europe 252 16.67
Pacific Rim 315 20.83
Global Developed Countries and Observation frequency by Region
819 54.17
Hong Kong, New Zealand, Singapore, Australia, Japan 
Note. This table provides the information about the developed countries and regions using in our study. The observation
frequency and percentage by region are also presented.
United Kingdom, Denmark, Norway, Switzerland
Countries 
France, Germany, Italy, Austria, Belgium, Greece, Ireland, Luxembourg, Netherlands, 
Portugal, Slovakia, Slovenia, Spain
United States, Canada
Erozone
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Table 2A.2 
 
 
 
 
 
 
 
 
Variables 
Adjusted t-
statistic
P-value
USSPREAD -11.412 0.000
LSPREAD -9.011 0.000
CPI -11.606 0.000
INFV -3.774 0.000
IP -2.847 0.002
RATING -2.535 0.006
ADSI -22.564 0.000
CONFB -21.793 0.000
HYS -6.081 0.000
VIX -9.238 0.000
Panel Unit Root test
Note. This table reports the result of Levin-
Lin-chu Panel Unit Root test including the
Adjusted t-statistic and P-value.                                                                        
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